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DESCRIPTION  OF  PLATE  I. 

FxG.  1.— Acute  appendicitis  with  stiperficial  tdceration.  The  proximal  third  (a),  apart 
from  two  or  three  pinpoint  ulcers,  is  fairly  normal.  A  similar  condition  is  noticed  in  the 
distal  p>ortion  of  the  mucosa  (c).  The  median  portion  (6)  is  hemorrhagic  and  shows  more 
extensive  ulcerations.  The  tip  (d)  is  obliterated.  With  the  hand  lens  the  ulcers  are  found 
to  occupy  the  centre  of  a  system  of  Lieberkahn's  crypts,  and  correspond  to  the  normal 
position  of  the  lymph  nodes. 

Fig.  2. —  Chronic  appendicitis.  The  appendix  is  thickened,  rigid,  and  markedly 
injected. 

Fig.  3. — Mild  acute  catarrhal  appendicitis.    The  serous  covering  is  slightly  injected. 

Fig.  4. — ^Typhoid  appendix.  End  of  second  week.  The  appendix  is  swollen,  erect 
and  tense,  and  hyperaemic. 
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DESCRIPTION  OF  PLATE  II. 

Fig.  I. — Acute  appendicitis,  thirty-six  hours.  The  appendix  slightly  enlarged,  tense 
and  injected.  At  the  tip  a  small  gangrenous  area  surrounded  by  a  dark  colored  hemorrhagic 
area.    No  adhesions. 

Fig.  2. — Acute  appendidtis.  The  appendix  swollen  and  congested.  The  gangrenous 
distal  third  bent  at  an  obtuse  angle  by  a  band  of  adhesions. 

Fig.  3. — Gangrenous  appendicitis,  forty-eight  hours.  The  appendix  greatly  enlarged, 
total  gangrene  of  the  distal  third,  and  irregular  areas  of  gangrene  in  proximal  portion.  Near 
the  middle  the  canal  is  distended  with  a  round,  hard  concretion.  Masses  of  fibrin  and  a  few 
old  adhesions  on  the  surface. 
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PREFACE 

I  ENDEAVORED  in  preparing  the  first  edition  ot.my  work  on  The  Vermi- 
form  Appendix  and  its  Diseases  in  conjunction  with  Dr.  Hurdon  to  make 
that  work  a  great  storehouse  of  well-digested  facts  relative  to  the  protean 
diseases  of  this  little  organ.  It  soon,  however,  became  exident  that  a 
compact  r^sum^  dwelling  with  especial  care  on  the  practical  side  of  the 
subject  would  better  meet  the  daily  needs  of  the  great  army  of  general 
surgeons  throughout  the  country.  With  that  end  in  view  I  have  prepared 
this  new  edition. 

Chapter  XII,  on  the  Leucocytes  in  Appendicitis,  has  been  written  by 
Dr.  Charles  Simon,  and  is  the  condensation  of  a  vast  amount  of  clinical 
work  and  personal  investigations,  especially  in  the  discussion  of  the  septic 
factor,  which  is  original  with  Dr.  Simon. 

Dr.  Walter  L.  Burrage  has  revised  the  clinical  section  and  added 
one  on  Senile  Appendicitis,  Dr.  Latimer  has  prepared  the  book  for  press, 
and  Miss  Davina  Waterson  has  read  the  proofs. 

Howard  A.  Kelly. 

Philadelphia,  January,  1910. 
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PREFACE  TO  THE  FIRST  EDITION 


The  present  work  is  the  outcome  of  an  investigation  undertaken  some 
years  ago  when  I  first  began  to  notice  the  conditions  of  the  appendix  in 
every  abdominal  operation,  an  undertaking  which  soon  grew  to  unexpected 
proportions.  The  literature  of  the  subject  is  so  extensive  that  I  fear  I  may 
not  have  done  full  justice  to  the  many  faithful  workers  in  the  field ;  indeed, 
even  as  the  pages  are  passing  through  the  press  several  valuable  articles 
have  appeared  too  late  for  recognition. 

Under  the  conviction  that  surgery  and  pathology  are  best  taught  by 
demonstration,  I  have  tried  to  parallel  the  text  with  graphic  illustrations, 
and  in  a  few  instances  the  figure  wnth  its  legend  stands  alone.  I  acknowl- 
edge here  my  indebtedness  to  Mr.  Horn,  Mr.  Brodel,  Miss  Huntington, 
and  Mr.  Becker  for  their  splendid  artistic  work;  the  enthusiasm  with 
which  they  have  entered  into  various  researches  and  prosecuted  every 
phase  of  their  work  has  greatly  enhanced  my  own  pleasure  and  satisfac- 
tion. The  anatomical  chapters  were  written  by  Mr.  Brodel  and  illus- 
trated, for  the  most  part,  by  Miss  Ruth  Huntington,  now  Mrs.  Brodel. 

I  will  avail  myself  of  this  opportunity  to  say  a  few  words  relative  to  the 
illustration  of  medical  works  and  the  proper  use  of  good  figures. 

The  changes  in  the  appearance  of  an  organ  brought  about  by  disease 
are  often  manifested  in  such  delicate  deviations  from  the  normal  topog- 
raphy that  it  requires  the  hand  and  eye  of  a  genuine  artist,  and  one  who 
is  also  a  well-informed  anatomist  and  careful  pathologist,  to  represent  the 
morbid  condition  accurately.  The  sense  of  vision,  when  unaided,  often 
fails  to  grasp  the  significance  with  completeness,  and  in  such  a  case  the  true 
artist  will  palpate  the  fresh  specimen  and  then  represent  the  combined 
results  of  sight  and  touch.  The  superficial  structure  alone  is  frequently 
insufficient  to  demonstrate  the  character  of  the  specimen,  and  the  artist 
must  find  means  of  exhibiting  the  surface  relations  in  association  with  the 
interior.  This  can  be  done:  (i)  by  inserting  lines,  (2)  by  cutting  away 
portions  of  the  surface  and  thus  displaying  the  depth,  (3)  by  magnifying 
the  organ  and  drawing  it  as  though  translucent,  and  (4)  by  explanatory 
diagrams,  cross-sections,  etc. 

From  these  considerations  it  is  evident  that  an  intelligent  interpreta- 
tion of  a  pathological  specimen  or  of  an  anatomical  or  clinical  demonstra- 
tion through  the  eye  and  hand  of  a  trained  scientific  artist  must  be  vastly 
superior  as  a  means  of  instruction  to  the  best  photograph.  Yet  how  often 
when  we  appeal  to  an  illustration  for  light  on  a  difficult  text  do  we  find  a 
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viii  PREFACE  TO  THE  FIRST  EDITION 

hazy,  woolly,  milky,  or  coarse  drawing,  which  only  succeeds  in  leaving  our 
confusion  worse  confounded. 

Good,  true  illustrations  are  a  most  valuable  handmaid  in  medical 
instruction,  for  what  the  eye  of  the  student  has  grasped  remains,  as  old 
Horace  memorably\said,  indelibly  impressed  after  a  fashion  unequalled 
by  the  clearest  verbal  description.  I  would  beg  the  reader,  therefore, 
not  to  be  satisfied  with  glancing  hurriedly  over  these  illustrations 
and  their  legends,  rctiuning  at  once  to  the  text,  but  to  study  each  figure 
with  care. 

The  essential  feature,  its  centre  of  interest,  is  generally  emphasized  by 
greater  contrast  in  shading,  by  which  the  attention  of  the  observer  is  insen- 
sibly focussed.  The  differences  in  the  tone  value  of  the  peritoneum  over 
the  small  and  large  intestine,  and  of  the  fat,  adhesions,  etc.,  are  given  in  a 
manner  as  realistic  as  is  possible  in  black  and  white  drawings.  Cysts  are 
made  translucent  as  in  the  fresh  condition.  The  method  of  making  our 
originals,  whether  pen  and  ink,  half-tone,  or  color,  has  been  selected  with 
a  view  to  the  use  for  which  the  picture  was  designed.  A  simple  topo- 
graphical relationship  is  best  shown  by  line  drawing,  and  steps  in  an  oper- 
tion,  half  schematically  represented,  are  done  in  pen  and  ink.  For  ana- 
tomical and  pathological  characteristics  where  delicate  surface  structures 
and  plastic  effects  are  required,  we  have  used  wash  drawings  adapted  for 
half-tone  reproduction. 

In  the  microscopic  pictures  even  the  individual  cells  have  been  drawn 
with  the  utmost  fidelity;  in  no  case  have  they  been  schematized.  Many 
of  the  pictures  will  be  best  appreciated  if  studied  with  a  low-power 
hand  lens. 

I  will  here  ask  the  reader  to  correct  the  reference  on  page  93  from  p. 
183  to  p.  186. 

One  of  the  pleasantest  parts  of  my  task  has  been  the  fact  that  I  have 
been  constantly  dependent  upon  the  good  offices  of  willing  friends. 

Dr.  Caroline  Latimer  has  been  my  faithful  aid  from  the  beginning, 
revising  the  English  of  the  manuscript  and  caring  for  it  and  for  the  proof 
in  all  stages,  besides  assisting  in  various  other  ways  too  numerous  to  men- 
tion. Her  own  original  labors  will  be  found  in  the  historical  chapters, 
upon  which  she  has  spent  months  of  enthusiastic  effort. 

Dr.  Henry  Christian,  one  of  our  own  graduates,  now  of  the  Boston 
City  Hospital,  has  contributed  the  chapter  on  autopsy  findings. 

Dr.  William  A.  Ford,  of  the  Johns  Hopkins  Hospital,  wrote  that  on 
the  bacteriology  of  the  appendix  and  caecum. 

My  friend.  Dr.  Harvey  Cushing,  wrote  the  section  relating  to  cocaine 
anaesthesia  in  the  chapter  on  preliminaries  to  operation. 

My  colleague,  Dr.  Halsted,  from  the  first  graciously  placed  the  entire 
material  of  his  large  siu'gical  service  at  my  disposal.  I  am  also  glad  to 
acknowledge  my  debt  to  Dr.  J.  M.  T.  Finney  and  the  other  members  of 
the  surgical  staff;  the  extent  to  which  they  have  aided  me  is  in  evidence 
evenAvhere  throughout  the  text. 
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My  associate,  Dr.  Guy  L.  Hunner,  has  helped  me  in  revising  the 
chapters  on  treatment. 

I  am  indebted  to  Dr.  J.  Erlanger  for  assistance  in  carrying  out  the 
physiological  experiments  described  in  Chap.  VIII. 

Many  friends,  notably  Dr.  Maurice  H.  Richardson,  of  Boston,  Dr. 
Robert  Abb6,  of  New  York,  and  Dr.  J.  B.  Murphy,  of  Chicago,  have 
been  most  kind  and  patient  in  answering  nimierous  and,  I  fear,  often 
troublesome  letters  of  inquiry. 

I  have  to  thank  Dr.  John  B.  Deaver,  of  Philadelphia,  for  the  use  of 
his  large  stock  of  material,  as  well  as  Dr.  A.  O.  J.  Kelly. 

Dr.  Henry  Elsner  came  to  my  aid  in  the  chapter  on  appendicitis  in 
typhoid  fever. 

Every  one  who  has  had  to  consult  many  books  in  the  preparation  of 
a  large  work  will  realize  the  extent  of  my  obligations  to  Dr.  Robert 
Fletcher,  and  also,  especially,  to  the  late  Dr.  J.  E,  Merrill,  in  my 
necessary  use  of  that  monumental  foundation  of  J.  S.  Billings,  the  Sur- 
geon-Generars  Library. 

The  section  on  leucocytosis  is  not  so  comprehensive  as  I  had  intended, 
but  I  hope  to  enlarge  and  extend  it  in  a  subsequent  edition. 

In  conclusion,  let  me  thank  all  my  friends,  at  home  and  abroad,  for 
specimens,  notes,  and  drawings,  as  well  as  for  the  genial  atmosphere  of 
cordial  interest  with  which  they  have  invested  the  subject  from  the  be- 
ginning. 

Lastly,  I  would  call  attention  to  the  index  of  names.  It  has  been  one  of 
the  pleasantest  features  of  the  work  to  realize,  as  I  culled  these  from  the 
text,  the  truth  of  that  inspired  declaration  of  the  great  apostle  to  the 
Gentiles:   ** Others  have  labored,  ye  have  entered  into  their  labors.'* 

Howard  A.  Kelly. 

Eliz.  Hurdon. 
Baltimore.  January  23,  1905. 
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APPENDICITIS 

AND 

OTHER  DISEASES  OF  THE  VERMIFORM  APPENDIX 

CHAPTER  I. 

fflSTORY. 

A  KNOWLEDGE  of  the  mofbid  conditions  affecting  the  vermiform 
appendix  belongs  exclusively  to  the  nineteenth  century.  Occasional  I  j/ijC^ 
descriptions  of  disease  in  its  structure  or  of  abnormalities  in  its  size,  shape^-^ 
and  position  are  found  in  autopsy  records  of  an  earlier  date,  but- such 
instances  were  regarded  simply  as  curiosities  and  excited  jio  especial 
comment  beyond  a  passing  conjecture  as  to  a  possible  relatkmship  between 
the  lesion  and  its  associated  symptoms. 

The  earliest  definite  anatomical  record  ol  tUsease  in  the  appendix* 
has  recently  been  brought  to  my  notice^>5^my  friand.  Dr.  E.  J.  Ill,  of  \ 
New  Jersey.  -It  was  reported  by  LAW^^^tE  Heister  m  i755.(**  Med.,  Chir.  ,  '  * 
and  Anat.  Cases  and  Observations.'*  Translated  from  the  German  ed.* 
(1753)  by  G.  Wirgman.  J.  Reeves,  Lond.,  1755,  p.  102)?^**  In  the  month 
of  November,  171 1,"  the  report  reads,  **as  I  was  dissecting  the  body  of  a 
malefactor  in  the  public  theatre  at  Altdorff,  I  found  the  small  guts  very 
red  and  inflamed  in  several  places,(  insomuch  that  the  smallest  vessels  were 
as  beautifully  filled  with  blood  as  if  they  had  been  injected  with  red  wax, 
in  the  most  skilftil  manner,  after  Ruysch*s  method.  ^^But  when  I  was  about 
to  demonstrate  'the  situation  of  the  great  guts,  L  found  the  vermiform 
process  of  the  caecum  pretematurally  black  and  adhering  closer  to  the 
peritoneum  than  usual.  As  I  was  about  to  separate  it  by  gently  pulling  it 
asimder,  the  membrane  of  the  process  broke,  notwithstanding  the  body  was 
quite  fresh,  and  discharged  two  or  three  teaspoonfuls  of  matter.  This 
instance  may  stand  as  a  proof  of  the  possibility  of  inflammation  arising  and 
abscesses  forming  in  the  appendix  as  well  as  in  other  parts  of  the  body, 
which  I  have  not  observed  to  be  much  noticed  by  other  writers,  and  when 
in  practice  we  meet  with  a  burning  and  pain  where  this  part  is  situated 
we  ought  to  give  attention  to  it.  It  is  probable  that  this  person  might 
have  had  some  pain  in  this  part,  but  of  this  I  could  get  no  information/'    ^ 

The  first   reported  case  of   appendicitis  observed  during  life  is  the    [ 
classical  one  of  Mestivier  in  1759  (four,  de  m^d,,  et  chir.,  et  phar.y  1759,    '  . 
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vol.  lo,  p.  441).  A  man  of  forty-five  sought  relief  for  a  tumor  in  the  right 
side  of  the  umbilical  region.  Fluctuation  could  be  detected  and  about  a 
pint  of  pus  was  evacuated  by  incision.  The  wound  healed  readily,  but 
the  patient  died  suddenly  shortly  after  the  operation,  and  at  the  autopsy 
the  caecum  was  found  covered  with  patches  of  gangrene,  but  otherwise 
presenting  nothing  abnormal.  The  vermiform  appendix  contained  a  large 
pin,  very  rusty,  and  so  corroded  in  places  that  the  least  touch  would  have 
broken  it.  **It  is  easy  to  understand,*'  continues  the  report,  **that,  al- 
though the  patient  had  never  spoken  of  swallowing  a  pin,  the  one  in  ques- 
tion had  been  concealed  for  a  long  time  in  the  vermiform  appendix  of  the 
caecum,  and  that  it  was  tmdoubtedly  this  which  had  irritated  the  different 
coats  of  which  the  organ  is  composed  and  given  rise  to  all  the  patient's 
symptoms,  finally  causing  the  death  which  ensued. ''1^       ■ 

In  the  year  1766  a  medical  student,  Joubert  Lamotte,  published  a 
paper  entitled  **Ouverture  du  cadavre  d'une  personne  morte  d'une  tym- 
panite'*  (Jour,  de  m^d.,  et  chir,,  et  phar.,  vol.  24,  p.  65).  The  patient  in 
question  died  with  supposed  intestinal  obstruction,  and  at  the  autopsy 
the  appendix  and  the  caecum  were  found  filled  with  what  were  supposed 
to  be  cherry-stones,  and  were  evidently  the  first  fecal  concretions  on 
record.  The  **Encyclop^ie  m^thodique, ''  issued  in  1790,  contains  an 
incidental  reference  to  a  foreign  body,  evidently  a  fecal  concretion,  formed 
around  a  hair,  found  in  the  appendix  of  a  patient  dying  of  disease  of 
the  lungs. 

With  the  advent  of  the  nineteenth  century  the  appendix  began  to 
be  more  frequently  mentioned.  In  1808  Jadelot  reported  the  case  of  a 
boy  who  died  of  an  ** adynamic  fever,**  where  lumbricoid  worms  were 
foimd  in  the  appendix  at  the  autopsy  (quoted  by  F.  M^lier,  **  M^moire 
et  observations  sur  quelque  maladies  de  Tappendice  caecale,**  Jour.  g^.  de 
m^d.,chir.et  phar,y  Paris,  vol.  100,  p.  342).  In  1812  a  London  physician, 
Parkinson  {Med,  and  Chir.  Trans,,  Lond.,  181 2,  vol.  3,  p.  57),  published 
the  case  of  a  boy  of  five,  who  died  of  an  attack  of  what  was  evidently 
acute  appendicitis,  and  the  autopsy  showed  a  perforation  of  the  appendix. 
This  is  the  first  case  in  which  perforation  of  the  appendix  is  recognized  as 
the  cause  of  death. 

The  earliest  attempt  to  treat  the  subject  on  a  scientific  basis  is  in  a 
repKDrt  made  by  Wegeler  in  1813  {Jour,  de  m^d,,  et  chir,  et  phar,  1813, 
vol.  28,  p.  384),  in  which  the  foreign  bodies  foimd  in  the  appendix  were 
subjected  to  a  chemical  analysis.  This  paper  attracted  some  attention 
and  was  the  subject  of  discussion  at  a  medical  meeting  in  Paris. 

In  the  year  1824  there  appeared  an  article  by  a  Frenchman,  Louyer- 
ViLLERMAY,  which  at  once  established  a  definite  place  for  lesions  of  the 
appendix  in  the  category  of  recognized  diseases  {Arch.  g&n.  de  m^d.,  1824, 
vol.  5,  p.  246).  /  It  contains  the  report  of  two  cases  in  which  both  patients 
died  after  a  brief  illness  characterized  by  violent  pain  in  the  right  side  of 
the  abdomen,  and  vomiting.  In  both  autopsies  the  appendix  was  found 
gangrenous.     The  writer  observes  that  the  cases  appear  to  belong  in  the 
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same  category  and  that  the  autopsies,  although  there  are  some  minor 
differences,  reveal  the  same  fundamental  lesion  of  the  same  organ,  the 
appendices  being  affected  in  a  similar  manner ;  and  in  conclusion  he  asks : 
*'but  how  cotdd  the  inflammation  of  an  organ  of  such  small  size  and  more 
especially  of  such  limited  impKDrtance  occasion  death  so  rapidly  and  with- 
out causing  peritonitis?  We  are  equally  in  the  dark  as  to  whether  disease 
of  this  organ  will  always  be  followed  by  results  as  speedy  and  as  disastrous.  ** 

A  month  after  the  appearance  of  Villermay's  paper  a  similar  case  was 
reported  in  England  by  Blackadder  {Edin.  Med,  and  Surg.  Jour.,  1824, 
vol.  18,  p.  240)  in  which  a  man  of  forty-five  fell  suddenly  to  the  ground 
in  a  state  of  collapse  without  premonitory  symptoms  of  any  kind  and 
died  three  and  a  half  hours  afterwards.  The  postmortem  showed  that  the 
heart  was  much  dilated,  with  a  clot  of  blood  extending  nearly  to  the  arch 
of  the  aorta.  The  abdominal  viscera  were  healthy,  except  the  vermiform 
appendix,  which  was  remarkably  increased  in  length  and  thickness,  its 
cavity  being  filled  with  a  lumbricoid  worm.  Blackadder  considered  that 
the  irritation  produced  by  the  worm  occasioned  a  spasmodic  contraction 
of  the  abdominal  muscles  which  caused  death  by  impeding  the  action  of 
the  already  diseased  heart. 

Three  years  later,  in  1827,  another  Frenchman,  M6lier,  published  an 
article  so  full  of  thought  and  insight  that  it  might  well  have  marked  an 
era  in  the  history  of  the  subject,  had  the  writer  possessed  the  courage 
of  his  convictions  and  had  he  been  able  to  withstand  the  force  of  adverse 
opinion  expressed  by  Dupuytren,  the  great  surgical  authority  of  the 
time.  M6lier  cites  five  cases  of  acute  disease,  two  of  which  are  those  of 
ViLLERMAY  just  mentioned,  and  points  out  that,  as  all  five  of  the  cases 
occurred  within  a  comparatively  short  time  and  two  were  in  the  practice 
of  the  same  physician,  the  condition  was  not  probably  so  rare  as  it  was 
supposed  to  be.  He  then  proceeds  to  apply  the  knowledge  gained  from 
these  acute  cases  to  the  chronic  form  of  the  disease,  hitherto  unnoticed, 
and  cites  a  case  in  point  where  the  autopsy  showed  an  immense  abscess 
to  which  a  part  of  the  caecum  together  with  the  vermiform  appendix  was 
adherent,  the  latter  commimicating  directly  with  the  abscess  cavity. 
**In  comparing  this  case,'',  says  M6lier,  *'with  the  preceding  ones,  I  am 
constrained  to  believe  that  here  also  the  appendix  caeci  was  the  original 
source  of  evil ;  that  there  had  been  a  collection  of  fecal  matter  in  its  cavity, 
perhaps  even  a  stercoral  calctilus,  and  that  the  appendix,  acutely  inflamed, 
had  become  adherent  to  the  peritoneimi,  the  adjacent  cellular  tissue  be- 
coming engorged  and  an  abscess  forming  in  consequence  of  the  perforation 
of  the  appendix."  Could  there  be  a  clearer  recognition  of  the  causal 
nexus  between  disease  in  the  appendix  and  chronic  suppuration  affecting 
the  right  iliac  fossa? 

M6lier  is  tmdoubtedly  entitled  to  the  distinction  of  first  recognizing 
this  causal  relationship;  furthermore,  he  was  sufficiently  in  advance  of 
his  generation  to  suggest  the  possibility  of  surgical  interference  in  such 
affections.     **  If  it  were  possible,"  he  says,  **to  establish  the  diagnosis  of 
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these  affections  in  a  certain  and  positive  manner  and  to  show/that  they 
were  always  entirely  circumscribed,  the  possibility  of  an  operation  might 
^  be  conceived ;  some  day,  perhaps,  this  result  will  be  reached.  */ To  Melier, 
therefore,  belongs  the  credit  of  first  formulating  correct  conclusions  as 
to  the  existence  of  inflammation  of  the  appendix  in  a  chronic  form;  of 
recognizing  the  causal  relationship  between  this  chronic  affection  and 
suppurative  tumors  in  the  right  iliac  fossa ;  and,  lastly,  of  first  suggesting 
the  possibility  of  surgical  interference  in  such  conditions.  With  the  es- 
tablishment of  these  points  the  first  stage  in  the  evolution  of  knowledge 
concerning  the  vermiform  appendix  is  complete:  the  possibility  of  pri- 
mary lesions  in  the  organ  is  established  and  they  are  admitted  to  a 
definite  place  in  the  category  of  recognized  diseases. 

In  spite  of  this  good  beginning,  the  further  development  of  knowl- 
edge on  this  subject  was  slow  and  imcertain,  owing  mainly  to  great  mis- 
direction of  effort.  M^lier's  views,  which,  if  adopted,  would  have  opened 
up  the  whole  subject,  failed  of  acceptance,  mainly  because  the  most 
important  surgeon  of  the  time,  Dupuytren,  took  an  opposite  position, 
stating  emphatically  that  the  reason  why  abscess  in  the  iliac  fossa  was 
found  on  the  right  side  rather  than  on  the  left  lay  in  the  structure  of  the 
ileocaecal  valve  and  of  the  caecum.  The  theory  that  suppurative  tumors  in 
the  right  iliac  fossa  arose  from  caical  disturbance  of  one  kind  or  another 
thus  became  fully  established  and  remained  dominant  for  over  half  a 
century. 

Investigation  into  the  subject,  however,  was  now  stimulated,  and 
reports  of  primary  lesions  in  the  appendix  increased  rapidly  until  the 
frequency  rather  than  the  rarity  of  such  lesions  became  established.  Dur- 
ing the  first  thirty  years  of  the  nineteenth  century  all  interest  in  the  ver- 
miform appendix  centred  in  France  and  England,  but  in  the  year  1830 
a  student  of  Puchelt,  Goldbeck,  published  an  inaugural  dissertation 
(Worms)  on  tumors  in  the  right  iliac  fossa,  which  stimulated  inquiry  in 
Germany  just  as  it  began  to  decline  in  France,  and  for  the  next  twenty- 
five  years  all  important  communications  upon  the  subject  proceeded,  with 
few  exceptions,  from  the  former  country,  although,  as  their  waiters  were 
ignorant  of  the  interpretation  of  the  symptoms  they  described,  it  is 
necessary  to  read  between  the  lines  to  discover  the  mine  of  information 
contained  in  them.  The  clinical  picture  of  inflammation  of  the  appendix 
drawn  by  Goldbeck  would  answer  for  a  description  of  appendicitis  to- 
day, but  both  he  and  his  master  Puchelt  were  so  far  from  a  right 
understanding  of  the  significance  of  the  symptoms  they  described  that 
Goldbeck  says  he  is  at  a  loss  for  an  explanation  of  them,  and  that  the 
reason  suppurative  tumors  make  their  appearance  on  the  right  rather 
than  on  the  left  side  of  the  abdomen  is  one  for  consideration. 

During  the  period  of  time  when  Germany  occupied  such  prominence 
in  the  literature  of  the  appendix,  four  important  contributions  to  it  ap- 
peared in  England:  by  Copland,  by  Hodgkin,  by  Bright  and  Addison, 
and  by  Burne.     To  Copland  belongs  the  credit  of  first  discriminating 
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between  inflammation  of  the  appendix,  inflammation  of  the  caecum,  and 
inflammation  of  the  pericaecal  tissue;  moreover,  he  is,  I  believe,  the  first 
person  to  include  blows  and  violent  exertion  among  the  exciting  causes  of  \/ 
disease  in  the  apf)endix.  *  The  papers  by  Hodgkin  and  by  Bright  and  Addi- 
son contain  excellent  descriptions  of  the  condition  in  question  as  observed 
upon  the  autopsy  table,  descriptions  so  clear  and  well  presented  that 
they  could  not  be  surpassed  to-day.  Burners  papers  {Med,  and  Chir. 
Trans.,  1837  and  1839)  have  always  received  much  consideration  and  his 
name  is  closely  associated  with  the  early  history  of  appendicitis.  A  dis- 
passionate estimate  of  his  work,  however,  shows  that  its  value  has  been 
greatly  overestimated;  moreover,  he  actually  hindered  progress  by  the 
introduction  of  the  term  **  tuphlo-enteritis. "  The  unfortunate  name  *'  peri- 
typhlitis,*' invented  by  Gold6eck  and  his  master  Puchelt,  had  already 
diverted  attention  from  the  organ  really  at  fault;  **  typhlitis, "  suggested 
by  Albers  in  1838,  did  so  stiU  more;  and  finally  *' tuphlo-enteritis, "  in 
line  with  the  extraordinary  gastro-enteric  pathology  of  the  day,  appeared 
to  lead  inquiry  still  farther  astray.  A  paper  which  appeared  in  France 
at  this  date  by  Grisolle  {Arch.  g&n.  de  m^d.,  1839,  vol.  4,  pp.  34,  137,  293) 
has  also  been  much  too  highly  praised,  as  may  be  seen  from  the  fact  that 
in  an  analysis  of  seventy  cases  of  iliac  tumor  he  does  not  distinguish  be- 
tv\'een  those  upon  the  right  and  left  sides  nor  does  he  exclude  those  arising 
after  parturition. 

In  the  year  1837  the  first  American  contribution  to  the  history  of  the 
appendix  appeared.  Wolcott  Richards,  of  Cincinnati  {West.  Jour,  of  Med. 
and  Phys.  Set.,  1837,  vol.  11,  p.  376),  published  a  case  in  which  the  patient, 
a  man  of  thirty-five,  had  a  distinct  chill  followed  by  fever,  but  without 
pain  or  vomiting.  On  the  fifteenth  day  he  died  in  sudden  collapse,  and 
the  autopsy  showed  a  general  peritonitis  with  recent  adhesions,  while  the 
p>eh'is  was  filled  with  fecal  matter  issuing  from  a  large  ragged  perforation 
in  the  appendix.  Dr.  Richards  comments  upon  the  fact  that  not  only 
vomiting  but  abdominal  pain  and  tenderness  were  absent  during  the 
entire  illness,  and  only  after  the  final  change  for  the  worse  was  there  ex- 
treme tenderness  in  the  hypochondrium  with  slight  distention.  In  the 
next  year  a  similar  case  was  reported  in  Philadelphia  by  Edward  Hallo-  / 
WELL  {Amer.  Jour.  Med.  Sci.,  1838,  vol.  22,  p.  127),  and  these  two  cases 
with  four  others  were  all  that  appeared  upon  the  subject  in  the  United 
States  for  nearly  twenty  years. 

The  most  important  contribution  to  the  knowledge  of  the  appendix 
which  appeared  between  the  years  1840  and  i860  is  a  thesis  by  Adolph 
VoLZ,  **Die  durch  Kothsteine  bedingte  Durchbohnmg  des  Wurmfort- 
satzes,  die  haufig  verkannte  Ursache  einer  gefahrlichen  Peritonitis'' 
(Karlsruhe,  1846).  The  avowed  purpose  of  the  thesis  is  to  advocate  the 
treatment  of  perforation  of  the  appendix  with  opium.  Volz  doubts  whether 
perforation  occurs  (exclusive  of  cases  resulting  from  tuberculosis  or  ty- 
phoid fever)  from  any  cause  other  than  a  fecal  concretion,  and  he  cites 
forty-one  cases  in  which,  after  an  illness  characterized  by  all  the  symp- 
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toms  of  abdominal  inflammation,  the  appendix  was  foimd  perforated  by 
a  body  of  this  kind ;  he  divided  these  into  three  classes  according  to  their 
.      consistency,   soft,   hard,  and  medium   (halb-feste) .     The  fact  that  such 
/     concretions  resemble  fruit  stones  and  are  often  mistaken  for  them  is  here 
^      noted  for  the  first  time.     Moreover,  Volz  points  out  that  the  condition 
known  as  perityphlitis  is  not  a  primary  one,  but  secondary  to  inflamma- 
tion of  the  vermiform  appendix,  and  he  also  distinguishes  plainly  between 
the   suppurative  and   non-suppurative   forms  of   the  affection,   dividing 
the  suppurative  variety  into  two  classes :   one  in  which  the  pus  discharges 
into  the  abdominal  cavity,  exciting  a  general  peritonitis;    and  another 
where  the  abscess,  circumscribed  by  adhesions,  burrows  in  different  direc- 
tions according  to  the  efficiency  of  the  protective  barriers  which  it  en- 
counters. 

The  antiphlogistic  treatment  of  appendicitis  then  in  vogue  Volz  char- 
acterizes as  irrational  and  brutal,  expressing  a  hope  that  the  time  would 
come  when  the  principle  of  rest  for  the  intestines  by  means  of  opium  will 
be  as  clearly  recognized  as  the  same  principle  applied  to-day  to  a  broken 
leg  by  means  of  splints,  a  happy  parallel  which  he  carries  out  with  inge- 
nuity and  humor.  In  conclusion,  Volz  makes  some  far-sighted  remarks 
on  peritonitis  in  general,  manifesting  an  insight  far  in  advance  of  his 
time,  and  maintaining  that  almost  all  inflammations  of  the  peritoneum 
have  their  origin  in  injuries  or  displacements  of  the  abdominal  organs, 
and  of  all  the  organs  in  question  the  appendix  is  most  frequently  at  fault. 
He  further  insists  that  the  so-called  idiopathic  peritonitis  is  simply  one 
in  which  our  knowledge  is  insufficient  to  show  us  its  local  starting-point. 
The  thesis,  as  a  whole,  is  certainly  the  most  thoughtful  and  comprehensive 
treatment  of  the  subject  up  to  the  time  of  its  publication. 
^/The  year  1838  was  distinguished  by  the  first  operation  for  disease  of 
M;he  appendix  as  such.  The  aggressive  surgery  of  the  appendix  as  prac- 
tised to-day  is  a  development  of  the  last  twenty-five  years,  but  the  incision 
and  evacuation  of  old  encysted  collections  of  pus  in  the  right  iliac  fossa 
was  practised  as  far  back  as  the  beginning  of  the  Christian  era.  Their 
treatment  by  incision  and  drainage  at  the  point  of  fluctuation  was  practised 
and  taught  by  Dupuytren.  but  the  idea  of  incising  the  tumor  before  fluct- 
uation appeared  did  not  occur  to  him  or  his  followers. 

The  first  decisive  step  in  the  direction  of  modem  methods  was  taken 
by  a  London  physician,  Hancock  {Lancet,  1848,  vol.  2,  p.  380),  who,  after 
making  a  diagnosis  of  inflammation  of  the  appendix,  incised  the  mass  in 
the  right  iliac  fossa  without  waiting  for  fluctuation  to  appear.  Upon 
opening  the  abdomen  a  quantity  of  turbid  serum  poured  out,  mixed  with 
bubbles  and  patches  of  false  membrane.  This  discharge  continued  for 
some  days  quite  freely,  and  on  the  fifteenth  day  two  fecal  concretions  were 
fotmd  in  the  wotmd.  From  this  time  the  patient  improved  and  ultimately 
recovered. 

Another  case  of  special  interest  from  the  operative  point  of  view, 
which  seems  to  have  escaped  the  notice  of  the  medical  historian,  was 

Digitized  by  VjOOQ IC 


fflSTORY  T 

reported  in  1850  by  another  English  physician,  Gay  (Proc,  Path.  Soc.y 
London,  1850-5 1).  The  patient  had  had  a  numbeFoTattacks  of  abdominal 
pain  within  five  years,  all  accompanied  by  constipation  and  vomiting, 
the  symptoms  disappearing  after  a  free  evacuation  of  the  bowels.  In 
the  final  attack,  when  Gay  was  called  in,  there  was  every  indication  of 
intestinal  obstruction,  and  accordingly  the  abdomen  was  opened  tmder 
chloroform  narcosis.  It  was  found  that  about  fifteen  inches  of  small 
intestine  had  become  incarcerated  behind  the  adherent  appendix.  This 
was  liberated  without  difficulty,  and  the  patient  did  so  well  that  he  might 
have  recovered  had  he  not  risen  from  bed  in  defiance  of  instructions  to 
the  contrary,  and  the  exertion  was  followed  by  his  death  in  a  few  hours. 
The  autopsy  showed  the  appendix  adherent  above  the  caecum  in  such  a 
manner  as  to  form  a  complete  ring  through  which  the  intestine  had 
passed.  It  was  obvious  that  the  symptoms  for  which  the  operation  was 
performed  arose  from  one  of  the  late  sequelae  of  inflammation  of  the 
appendix,  and  it  is,  I  believe,  the  first  occasion  on  which  the  abdomen 
was  opened  and  the  diseased  appendix  exposed  to  view. 

In  1858  George  Lewis,  of  New  York  State,  published  a  paper  which 
deserves  mention  because  it  is  the  first  systematic  contribution  to  the 
literature  of  the  appendix  in  the  United  States  (.V.  Y,  Jour.  Med.,  1856, 
ser.  3,  vol.  I,  p.  328).  It  shows  remarkable  insight  and  clearness  and 
deserves  to  be  ranked  among  the  early*  contributions  of  permanent  value 
to  the  subject. 

By  the  middle  of  the  nineteenth  century  the  true  nature  of  disease 
of  the  appendix  began  to  be  recognized  by  the  medical  profession  in  gen- 
eral, as  shown  by  a  glance  at  the  literature  of  the  period.  The  obstacles 
which  had  blocked  the  progress  of  knowledge  gradually  disappeared,  and 
after  the  year  i860  disease  of  the  appendix  became  more  and  more^ 
question  of  surgery.  In  1867  Willard  Parker,  of  New  York,  published  a 
report  of  four  cases  in  which  he  treated  abscess  in  the  right  iliac  fossa 
consequent  upon  inflammation  of  the  appendix,  by  incision  and  evacua- 
tion. The  first  three  cases,  which  occurred  at  intervals  during  the  next 
twenty  years  preceding  Parker's  report,  were  operated  upon  after  fluctu- 
ation had  appeared,  but  during  this  period  Parker  became  convinced 
that  it  was  not  necessary,  nor  even  desirable,  to  wait  for  fluctuation  before 
making  an  incision,  and  the  last  of  these  four  cases  offered  him  an  oppor- 
tunity to  put  his  theory  to  the  test.  The  conclusions  which  Parker  drew 
from  this  successful  experiment  were  that  nature  attempted  in  such  cases 
to  protect  life  by  building  a  wall  of  adhesions  around  the  abscess  but  that 
ulceration  of  this  protective  wall  might  give  exit  to  the  contents.  The 
question  for  the  surgeon  to  consider,  therefore,  was,  what  could  be  done 
to  assist  nature  in  her  efforts  and  at  what  period  would  his  assistance  be 
most  useful.  In  Parker's  opinion,  the  best  time  for  the  incision  is  be- 
tween the  fifth  and  the  twelfth  days,  that  is  to  say,  after  the  adhesions  are 
fully  formed  and  before  the  maximum  amount  of  pus  is  reached.  The 
case  in  which  Parker  put  his  theory  to  the  test  was  operated  upon  on  the 
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sixth  day,  when  there  was  an  area  of  circumscribed  tenderness  in  the 
right  iliac  fossa,  but  no  definite  swelling,  still  less,  fluctuation.  An  incision 
was  made  through  the  skin,  beginning  about  an  inch  above  the  anterior 
superior  spine  and  extending  for  about  six  inches  toward  the  symphy- 
sis. As  soon  as  the  transversalis  muscle  was  reached  the  tumor  could 
be  felt,  and  it  was  freely  opened,  about  four  ounces  of  pus  being 
evacuated.  A  tent  was  then  inserted  and  the  woimd  left  to  heal  by 
granulation. 

Parker's  paper  at  once  provoked  discussion  in  many  quarters,  and 
the  method  he  employed  came  into  general  use  as  the  **Willard  Parker 
operation.'*  The  medical  profession  had  by  this  time  acquired  the  ana- 
tomical and  pathological  knowledge  necessary  for  many  similar  advances, 
and  the  only  thing  needed  to  inaugurate  a  new  era  in  the  treatment  of 
the  disease  was  a  guarantee  of  safety  in  operation.  During  the  year 
following  the  appearance  of  Parker's  paper  this  fundamental  necessity 
was  supplied  in  the  principle  of  antisepsis,  introduced  into  surgery  by  Sir 
Joseph  Lister,  and  the  surgical  history  of  the  appendix  began. 

The  rapidity  with  which  the  treatment  of  inflammation  of  the  appendix 
advanced  along  surgical  lines  is  shown  by  the  fact  that  in  1873  the  number 
of  cases  treated  by  incision  before  fluctuation  was  eight  (W.  T.  Bull,  A'. 
Y,  Med,  Soc,  1875,  vol.  18,  p.  240)  exclusive  of  Hancock's,  which  is  not 
mentioned.  A  similar  list  published  by  J.  W.  S.  Gouley  in  1875  {Trans, 
Path,  Soc,  Neu)  York  State,  1875,  p.  346)  shows  an  increase  of  nineteen 
cases  during  two  years  between  the  appearance  of  the  two  papers.  In 
1883  a  third  list,  published  by  Noyes  {Trans,  Rhode  Isl,  Med,  Soc,  1883, 
vol.  2,  pt.  6,  p.  495),  gives  eighty-four  cases  of  early  incision  and  evacuation 
since  Parker's  in  1867,  and,  if  we  subtract  the  twenty-eight  cases  published 
in  previous  lists,  we  find  fifty-six  for  the  eight  years  between  the  appear- 
ance of  the  two  papers,  that  is  to  say,  between  1875  and  1883. 

It  is  also  of  interest  to  note  here  the  reduction  in  mortality  after  the 
introduction  of  Parker's  operation.  In  1867  the  death-rate  from  inflam- 
mation of  the  appendix,  under  the  non-operative  treatment,  was  forty- 
seven  per  cent.,  while  in  1882,  when  Parker's  operation  had  been  in  use 
for  fifteen  years,  it  was  reduced  to  fifteen  per  cent. 

Up  to  the  time  we  have  now  reached,  that  is  to  say,  the  early  eighties, 
incision  before  the  detection  of  pus  was  the  most  daring  procedure  which 
surgeons  had  ventured  to  propose,  but  the  time  had  now  come  when 
a  much  more  radical  measure  was  to  be  adopted  and  the  actual  removal 
of  the  appendix  became  the  point  upon  which  the  eyes  of  the  surgical  world 
were  focussed. 

In  1884  Professor  Mikulicz,  of  Krakow  {Samml,  klin.  Vortrdge,  1885, 
p.  262),  urged  that  laparotomy  should  be  performed  for  every  species  of 
non-traumatic  perforation  of  the  stomach  or  intestines  if  it  could  be  done 
soon  enough;  and  that,  in  any  case  of  peritonitis  the  original  cause  of 
which  was  not  clear,  the  region  of  the  caecum  ought  to  be  investigated  and 
a  possible  perforation  of  the  appendix  suspected. 


Digitized  by 


Google 


fflSTORY  9 

The  operation  urged  by  Mikulicz  was  performed  for  the  first  time 
in  the  same  year  (1884)  by  Kronlein,  of  Germany  {Arch.  /.  klin,  Chir,, 
1886,  vol.  33,  p.  507).  The  patient,  a  boy  of  seventeen,  was  suddenly 
attacked  by  pain  in  the  right  ileocaecal  region,  followed  by  vomiting  which 
assumed  a  fecal  character  after  twenty-four  hours.  When  seen  by  Kron- 
lein on  the  third  day,  he  was  in  a  state  of  collapse,  and  examination  of  the 
abdomen  showed  a  painful  area  over  Poupart's  ligament  on  the  right 
side.  A  diagnosis  was  made  of  **  either  perforative  peritonitis  originating 
in  the  vermiform  appendix  or  an  occlusion  of  the  intestines.**  Operation 
showed  the  appendix  to  be  freely  movable  but  much  infiltrated ;  it  had  a 
perforation  the  size  of  a  pea  at  its  middle  portion,  the  edges  of  which 
were  gangrenous,  while  some  fecal  concretions  lay  loose  in  the  perforation. 
The  appendix  was  ligated  with  a  double  ligature  and  resected  in  toto,  the 
peritoneum  carefully  cleansed,  and  the  abdominal  incision  closed  without 
drainage.  The  patient  did  well  for  twenty-four  hours,  but  at  the  end  of 
that  time  the  symptoms  returned  and  he  died  three  days  after  the  opera- 
tion.   No  autopsy  was  permitted. 

This  operation,  although  performed  in  1884,  was  not  published  until 
1886,  but,  as  no  other  operation  for  removal  of  the  appendix  was  re- 
ported in  the  interval,  it  remains  the  first  instance  of  coeliotomy  followed 
by  resection  of  the  appendix  both  as  to  date  of  performance  and  date  of 
publication. 

In  1885  an  English  surgeon.  Charter  Symonds,  performed  what  is 
certainly  the  first  interval  operation  for  appendicitis,  though  it  is  not  an 
op>eration  at  all  according  to  our  modem  ideas  of  such  procedures.  The 
patient,  a  man  of  twenty-three,  had  repeated  attacks  of  inflammation  in 
the  right  iliac  fossa  and  was  suffering  with  one  of  them  when  admitted 
into  Guy*s  Hospital.  Examination  showed  a  small,  hard,  tender  lump  in 
the  right  groin,  and  a  diagnosis  of  appendicitis  was  made  by  Dr.  Maho- 
med, who  stated  his  belief  that  there  was  an  abscess  with  a  fecal  concre- 
tion and  that  the  recurrent  attacks  were  due  to  periodical  occlusion  of  the 
commxmication  with  the  caecum.  Dr.  Mahomed  advised  operation  when 
the  acute  symptoms  should  have  subsided  and  planned  the  manner  of  its 
execution;  he  died,  however,  before  the  time  came  to  act  upon  his  idea, 
and  Mr.  Symoxds  performed  the  operation  according  to  his  intention. 
The  incision  was  that  used  for  ligating  the  external  iliac  artery.  The 
various  structures  were  then  divided,  with  particular  care  to  avoid  opening 
the  peritoneum,  until  a  lump  was  plainly  felt.  An  incision  was  then  made 
into  the  mass  and  a  calcareous  body  exposed  and  removed.  No  pus  was 
seen  and  the  cavity  from  which  the  calculus  was  removed  seemed  smooth 
and  free  from  other  materials.  The  soft  and  purplish  lining  was  evidently 
mucous  membrane,  and  the  tortuous  cord-like  appendix  could  be  dis- 
tinctly traced,  so  that  there  was  no  doubt  that  it  had  been  laid  open. 
The  opening  was  closed  and  a  large  drainage  tube  inserted.  The  peri- 
toneum was  not  recognized  and  not  opened.  The  patient  recovered  ulti- 
mately, though  troubled  for  some  time  by  a  fecal  fistula. 
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Uii'the  next  yeajjri886,  an  article  appeared  in  America  which  cleared 
up  the  entire  sub^t^of  disease  of  the  appendix  and  created  an  epoch 
in  medical  and  surgical  history.  Reginald  Fitz,  of  Boston  (Amer,  Jour, 
Med,  Set.,  1886,  vol.  Q£,  p.  32^,  the  writer  of  the  paper,  has  done  more 
than  any  other  one  man  to  bring  about  a  right  understanding  of  the  mor- 
bid conditions  affecting  the  vermiform  appendix.  The  essential  point 
which  Fitz  grasped,  and  which  up  to  that  time  had  escaped  the  most 
astute  observers,  was  that  all  the  various  abdominal  disorders  known  as 
perityphlitis,  typhlitis,  caecitis,  etc.,  which  had  always  been  separately 
considered  and  treated,  were  really  nothing  but  the  different  manifesta- 
tions of  a  morbid  process  originating  in  the  vermiform  appendix,  and 
that  the  differences  in  the  clinical  history  of  these  disorders  were  due  to 
variations  in  the  size,  patency,  and  position  of  the  appendix  itself.^|rtle 
speaks  most  emphatically  upon  the  necessity  for  prompt  surgical  fir^- 
ference,  pointing  out  that  it  should  be  employed  much  earlier  than  haa 
hitherto  been  the  case.  A  table  of  sixty  fatal  cases  collected  by  him  shows 
that  the  fifth  day,  recommended  by  Parker,  was  too  late  to  afford  relief  in 
more  than  one-fourth  of  the  cases.  **  Hence,  **  he  says,  **if  the  indications 
for  operation  justify  the  election  of  a  date  as  early  as  the  fifth  day,  they 
still  more  justify  the  choice  of  the  third  day.  The  result  of  the  wisdom 
of  the  former  step  and  the  evidence  here  presented  seems  not  only  to 
warrant  but  to  demand  the  latter.  It  is  evident  that  the  operation  to  be 
performed  is  that  of  opening  the  abdominal  cavity.  It  is  unnecessary 
to  state  that  an  action  which  twenty  years  ago  might  have  added  to  the 
risks  of  the  patient  may  at  the  present  time,  when  properly  performed, 
be  confidently  expected  to  reduce  them  materially.'* 

It  is  in  this  paper  that  the  word  ** appendicitis*'  appears  for  the  first 
time,  quite  incidentally  and  without  formal  introduction,  the  writer 
speaking  of  perforative  inflammation  on  one  page  and  of  appendicitis  on 
another  and  using  the  terms  interchangeably  throughout  the  remainder  of 
the  article.  Dr.  Fitz  himself  says,  of  the  introduction  of  the  term,  **The 
word  was  coined  by  me  for  practical  purposes.  I  wished  to  call  attention 
to  inflammation  of  the  vermiform  appendix  as  the  primary  lesion  and  that 
to  which  it  was  directly  to  be  applied. " 

This  paper,  like  that  of  Parker  twenty  years  before,  appeared  at  the 
right  moment.  The  medical  profession  at  this  time  stood  in  an  expectant 
attitude,  and  required  only  this  demonstration  of  the  subject  to  accept 
the  transfer  of  disease  of  the  vermiform  appendix  from  the  domain  of 
internal  medicine  to  that  of  surgery.  No  sooner  was  this  done  than  they 
began  to  develop  operative  procedures  which,  in  their  turn,  supplied  an 
opportunity  for  further  investigation  of  the  subject,  each  year  bringing 
more  definite  knowledge  of  the  morbid  processes  affecting  the  right  iliac 
fossa.  So  long  as  disease  of  the  vermiform  appendix  was  seen  only  on  the  . 
autopsy  table  when  the  disease  had  had  time  to  extend  to  adjacent  parts, 
it  was  natural  that  the  primary  lesion  should  appear  to  be  situated  in  the 
caecum  or  some  other  part  of  the  intestine  more  important  in  their  eyes 
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than  the  appendix.  As  soon,  however,  as  coeliotomies  with  removal  of  the 
appendix  began  to  be  performed,  it  became  increasingly  plain  that  the 
morbid  process  began  in  the  appendix  itself,  and  as  opporttmities  for  in- 
vestigation multiplied,  the  importance  of  this  little  organ  as  the  cause  of 
illness  and  death  became  each  year  more  apparent. 

The  first  operation  on  the  appendix  performed  in  the  United  States 
was  done  by  R.  J.  Hall,  of  New  York,  on  May  8,  1886  {New  York 
Med.  Jour.,  1886,  vol.  43,  p.  662).  The  patient  was  a  boy  of  seventeen 
who  had  had  an  irreducible  hernia  for  several  years.  About  two  weeks 
before  he  was  seen  he  began  to  suffer  from  complete  obstipation,  and  three 
days  before  the  hernia  became  irreducible.  /After  that  he  had  vomited 
continuously  and  was  apparently  in  collapse  when  brought  to  the  Roose- 
velt Hospital.  There  was  pain  and  tenderness  over  the  whole  abdomen, 
which  was  somewhat  retracted,  and  the  hernial  sac  was  swollen,  red,  and 
intensely  painful.  In  the  right  inguinal  and  scrotal  region  there  was  a 
pear-shaped  swelling  about  eight  inches  long,  the  skin  over  which  was  con- 
gested and  semi-fluctuant.  A  diagnosis  of  probable  strangulated  hernia  was 
made  and  operation  performed  at  once.  The  incision,  which  was  about 
three-quarters  of  an  inch  long,  extended  down  to  the  back  of  the  hernial 
sac,  and  when  it  was  c^ned,  about  a  pint  of  fetid  sero-pus  escaped.  Be- 
hind the  sac  lay  the  swollen  and  cedematous  spermatic  cord,  and  just  out- 
side the  external  ring,  on  the  posterior  wall  was  a  solid  mass  covered 
with  a  greenish  diphtheritic  exudate.  The  tunica  vaginalis  was  distended 
with  fluid,  and  at  the  most  dependent  part  of  the  scrotum  was  what  seemed 
to  be  the  normal  testicle.  Closer  inspection  showed  this  to  be  the  vermi- 
form appendix,  curled  up  upon  itself,  and  much  thickened  at  its  caecal  at- 
tachment. Near  its  base  was  a  small  oval  perforation.  The  appendix 
was  ligated  above  this  opening  with  catgut,  freed  from  attachments,  and 
then  removed.  The  stump  was  disinfected  with  a  strong  bichloride  solu- 
tion (i :  1000)  but  not  sutured.  The  incision  was  prolonged  upward  about 
three  inches  so  as  to  admit  the  hand  and  forearm  and  explore  the  abdom- 
inal cavity.  Some  fresh  abdominal  adhesions  were  broken  up,  a  number  of 
pus  cavities  emptied,  and  a  large  amotmt  of  sero-pus  scooped  out  of  the 
true  pelvis.  The  patient's  condition  at  the  end  of  the  operation  was  bad, 
but  he  began  to  improve  at  once  and  made  an  excellent  recovery.  Hall 
remarks,  **  in  a  somewhat  hasty  search  I  have  been  unable  to  find  any  case 
of  perforative  peritonitis  due  to  ulceration  of  the  vermiform  appendix 
successfully  treated  by  laparotomy  and  resection  of  the  appendix.*'  This 
claim,  if  the  qualifications  are  borne  in  mind,  is  correct,  for  Kronlein's 
case  did  not  recover,  and  in  Symonds'  case  there  was  no  laparotomy. 
Hall's  operation,  however,  was  undertaken  for  the  relief  of  a  strangulated 
hernia  and  the  lesion  of  the  appendix  was  discovered  incidentally. 

The  first  successful  laparotomy  followed  by  removal  of  the  appendix, 
imdertaken  with  that  possibility  in  view,  was  done  by  Thomas  G.  Mor- 
ton, of  Philadelphia,  on  April  27,  1887  {Trans.  Coll.  Phys.  Phil,  1887). 
The  patient  was  a  man  of  twenty-six,  who  had  been  subject  to  attacks  of 
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abdominal  pain  for  some  years.  On  April  20,  1887,  he  consulted  Dr. 
Frank  Woodbury  for  an  attack  of  the  usual  kind  by  which  he  was  much 
prostrated.  During  the  next  few  days  the  pain  grew  worse  and  was  ac- 
companied by  nausea  and  vomiting  with  some  relaxation  of  the  bowels. 
Examination  showed  the  point  of  greatest  tenderness  to  be  between  the 
umbilicus  and  Poupart's  ligament,  where  a  resistant  mass  could  be  made 
out.  On  April  27,  1887,  a  diagnosis  of  *' either  intussusception  or  peri- 
typhlitic  abscess"  was  made  by  Dr.  Woodbury,  in  which  Dr.  Morton, 
who  was  called  in  consultation  as  to  the  question  of  operation,  concurred. 
By  Dr.  Morton's  advice,  operation  was  immediately  performed  by  him, 
assisted  by  Dr.  Woodbury  and  Dr.  J.  C.  Wilson.  An  incision  was  made 
directly  over  the  swelling,  and,  as  the  deep  muscles  proved  to  be  infil- 
trated with  pus,  it  was  lengthened  until  it  was  ten  inches  in  length. 
When  the  peritoneum  was  opened,  a  free  flow  of  pus,  having  a  fecal  odor, 
escaped  from  an  abscess  cavity  in  which  lay  a  fecal  concretion  the  size 
of  a  cherry-stone.  The  appendix  was  greatly  swollen  and  a  perforating 
ulcer  extended  around  its  circumference.  A  silk  ligature  was  tied  close  to 
the  caecum  and  another  at  the  terminal  portion  of  the  appendix ;  the  inter- 
vening portion,  which  constituted  the  greater  part  of  the  organ,  was  then 
removed  together  with  a  large  piece  of  omentum  which  projected  into  the 
abscess  cavity.  The  cavity  was  then  curetted  and  (iouched  with  hot  water 
at  no®  F.,  the  peritoneum  was  washed  out  until  it  was  free  of  pus,  and  a 
drainage  tube  carried  into  the  inmost  part  of  the  pelvic  basin.  The  patient 
began  to  improve  at  once  and  made  a  rapid  recovery.  I  have  abstracted 
this  report  from  the  original  publication,  supplementing  it  with  some  details 
furnished  me  by  Dr.  Woodbury,  from  whom  I  learned  that  the  patient 
was  living  and  engaged  in  successful  business  eighteen  years  later. 

Dr.  Morton  had  for  a  long  time  been  interested  in  the  surgery  of  the 
appendix.  He  had  himself  lost  first  a  brother  and  then  a  son  from  disease 
in  it,  and  in  both  cases  he  had  urged  operation  without  being  able  to 
convince  the  surgeons  in  charge  of  its  desirability.  His  attention  having 
been  thus  focussed  upon  the  subject,  he  gave  it  much  thought,  often 
speaking  to  his  friends  and  his  students  upon  the  possibilities  for  good  in 
early  coeliotomy  when  there  were  symptoms  of  disease  in  the  right  iliac 
fossa,  and  inculcating  upon  his  students  the  duty  of  pursuing  this  course 
of  treatment.  He  was  determined,  he  said,  to  operate  himself  upon  the 
first  suitable  case  which  came  into  his  hands,  and  the  one  just  described 
gave  him  the  looked-for  opportunity.  Dr.  Morton  was,  I  believe,  the  first 
person  to  trace  the  evolution  of  those  cases,  w4th  which  we  are  now  so 
familiar,  where  a  foreign  body  (fecal  concretion)  causes  a  chronic  appen- 
dicitis that  remains  unsuspected  until  some  external  cause,  such  as  a 
blow,  sets  up  an  acute  inflammation.  In  1889  he  reported  a  case  (Phil. 
Med.  and  Surg.  Reporter,  1889,  vol.  61,  p.  654)  where  he  made  a  diag- 
nosis of  acute  appendicitis  excited  by  a  blow  in  the  right  iliac  fossa,  the 
remote  cause  being  chronic  inflammation  associated  with  a  foreign  body, 
a  diagnosis  which  was  confirmed  by  operation. 
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On  December  30,  1887,  an  operation  was  performed  by  Henry  B. 
Sands,  of  New  York  {New  York  Med,  Jour,,  Feb.,  1888,  vol.  47,  p.  197), 
which  deserves  special  attention,  because  it  is  the  first  occasion  on  which 
an  unhesitating  diagnosis  was  made  before  performing  coeliotomy  for  dis- 
ease of  the  appendix.  The  patient  was  a  young  man  who  had  been  ill  for 
some  time  with  pain  in  the  lower  abdomen  accompanied  at  first  by  vomit- 
ing. There  was  exquisite  tenderness  over  the  right  iliac  fossa  as  well  as 
tympanites,  but  no  tumor.  Dr.  Sands  made  a  positive  diagnosis  of  **  acute 
septic  peritonitis  caused  by  perforation  of  the  vermiform  appendix"  and 
ad\'ised  immediate  operation.  Accordingly,  forty-eight  hours  after  the 
onset  of  the  attack,  he  made  a  vertical  incision  four  inches  long,  beginning 
at  a  point  half  an  inch  above  the  middle  of  Poupart's  ligament  and  ending 
about  the  same  distance  below  the  level  of  the  umbilicus,  which  was  after- 
wards lengthened  three-fourths  of  an  inch  below.  The  appendix  was 
foimd  perforated  and  a  fecal  concretion  lay  in  the  opening  with  another 
in  the  peritoneum  below  the  caecum.  The  margins  of  the  perforation  were 
slightly  trimmed  with  scissors  and  brought  together  with  three  silk  sutures, 
after  which  the  diseased  parts  were  irrigated  with  warm  water  and  syringed 
with  half  a  pint  of  a  solution  of  warm  bichloride  of  mercury  (i :  1000).  The 
upper  part  of  the  abdominal  wound  was  closed  and  the  lower  part  left  open 
and  packed  with  iodoform  gauze.     The  patient  made  an  excellent  recovery. 

I  have  described  these  four  cases  in  detail,  because  they  are  among 
the  earliest  on  record  and  also  because  each  one  of  them  illustrates  some 
special  feature  in  the  history  of  the  surgery  of  the  appendix.  Kronlein's 
case  is  the  first  in  which  a  coeliotomy  was  performed  and  the  appendix 
removed;  the  diagnosis,  however,  was  an  alternative  one  and  the 
operation  was  not  successful.  Symonds'  case  is  the  first  done  for  an  ap- 
pendicitis during  the  interval,  and  was  imdertaken  upon  a  positive  diag- 
nosis, but  the  abdomen  was  not  opened,  and  the  appendix  was  not  re- 
moved. Hall's  case  was  the  first  coeliotomy  and  removal  of  the  appendix 
in  the  United  States,  and  the  first  such  operation  followed  by  recovery, 
but  the  diagnosis  did  not  include  the  appendix  at  all.  Morton's  was  the 
first  successful  coeliotomy  and  removal  of  the  appendix  undertaken  with 
the  appendix  in  view ;  the  diagnosis,  however,  like  that  of  Kronlein,  was 
alternative.  Sands's  was  the  first  successful  coeliotomy  for  disease  of  the 
appendix  undertaken  upon  a  positive  diagnosis  of  appendicitis. 

After  this  date  operations  for  the  removal  of  the  appendix  multiplied 
with  great  rapidity.  I  wish  that  it  were  possible  for  me  to  cite  in  detail 
all  the  early  cases  on  record  and  discuss  the  lessons  drawn  from  them  by 
the  pioneers  in  this  line  of  work;  unfortunately,  space  forbids  my  doing 
so,  and  I  must  content  myself  with  mentioning  with  the  utmost  brevity 
the  cases  that  have  come  to  my  notice  exclusive  of  those  already  mentioned 
up  to  the  year  1890,  after  which  they  became  comparatively  common  and 
ceased  to  excite  interest  except  imder  unusual  circumstances.  These  cases 
have  been  arranged  in  order  of  publication,  and  when  the  month  in  which 
the  report  appeared  could  not  be  ascertained  it  is  placed  at  the  end  of  the 
list  for  the  year.     (See  end  of  chapter.)  r^^^^T^ 
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It  is  greatly  to  be  regretted  that  some  of  the  men  who  have  done  most 
to  develop  the  surgery  of  the  appendix  did  not  publish  their  first  operations 
upon  the  appendix  at  the  time  they  were  performed,  nor  even,  in  some 
instances,  preserve  any  record  of  them  at  all.  The  further  evolution  of 
the  surgery  of  the  appendix  consists  in  the  development  of  its  technic 
from  the  crude  simple  ligation  and  amputation  of  the  appendix,  which  is 
all  we  find  in  the  earliest  operations,  to  the  highly  specialized  and  often 
purely  individual  procedures  now  in  use.  One  of  the  first  steps  in  advance 
was  the  sterilization  of  the  stump  of  the  appendix ;  then  its  protection  by 
means  of  a  little  cuff  of  peritoneum  drawn  over  it  for  the  purpose;  next 
it  was  Hgated  and  depressed  into  the  caeciun  while  the  adjacent  surfaces 
of  the  caecum  were  drawn  over  it  and  stitched  together;  then  came  the 
inversion  of  the  stump,  or  even  of  the  entire  unopened  appendix  (Ede- 
bohls) ;  and  finally  we  find  the  cautery,  or  the  cautery  clamp,  employed 
to  sterilize  and  seal  the  sttmip  before  burying  it  in  the  caecxmi. 

A  number  of  different  incisions  have  also  been  devised  and  employed, 
—  that  of  Sonnenburg,  Fowler,  McBumey,  Battle  (also  Lennander  and 
Jalaguier),  Morris,  and  Edebohls.  Most  of  these  methods,  whether  for 
incision  or  removal,  have  their  advantages  and  their  special  fields  of 
usefulness.  The  best  results  are  probably  obtained  by  the  man  who  does 
not  adhere  rigidly  to  any  one  of  them,  but  makes  all  subservient  to  his 
ends  according  to  the  requirements  of  the  individual  case. 
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CHAPTER  II. 

ANATOMY  OF  THE  VERMIFORM  APPENDIX. 

Embryology. — At  the  end  of  the  first  month  of  intra-uterine  life  the 
intestinal  canal  is  in  the  form  of  a  small  loop  protruding  into  the  um- 
bilical cord. 

The  caecum  is  visible  during  the  fifth  fetal  week  as  a  slight  eleva- 
tion a  short  distance  from  the  most  anterior  portion  of  the  loop  (Fig.  i). 
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Fig.  X. — Human  Embryo.    Six  Wbbks.    Mag.  5^.    (Mall.) 


This  fig\ire  represents  the  lateral  and  anterior  aspects  of  the  same  embryo  with  the  umbilical  cord  cut  open 
to  show  the  loop  of  intestine  protruding  into  it.  The  loop  is  composed  of  two  limbs:  (i)  the  cranial,  cominK 
from  the  stomach,  and  (a)  the  caudal,  descending  toward  the  cloaca.  At  the  point  where  they  leave  and  enter 
the  body,  the  caudal  limb  lies  slightly  above  and  to  the  left  of  the  cranial.  This  condition  is  more  plainly  seen 
in  the  left  diagram.  The  small  budding  caecum  may  be  seen  on  the  lateral  side  of  the  caudal  limb  at  about  one- 
third  the  distance  from  its  most  anterior  point.    Its  position  marks  the  division  between  small  and  large  intestines. 

Between  the  sixth  and  seventh  weeks  the  small  intestine  increases  in 
length,  forming  a  number  of  loops  and  contortions,  which  lie  within  the 
cord,  to  the  right,  partly  in  front  of  and  partly  below  and  behind  the 
budding  caecum  (Fig.  2). 

Between  the  seventh  and  eighth  weeks  a  minute  process  is  almost  ^ 
invariably  found  at  the  tip  of  the  caecum  (Fig.  2).    At  about  the  eighth 
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week  this  bud  is  seen  to  become  thinner,  and,  finally,  to  disappear,  while 
the  ca3cum  continues  to  grow,  the  end  still  maintaining  its  blunt  shape. 

This  structure,  which  makes  its  appearance  at  the  tip  of  the  caecum 
and  vanishes  later  on,  may  be  a  transient  vermiform  appendix,  similar  to 


Fig.  2. — Human  Embryo.    Sbvbn  and  a  Half  Weeks.    35  mm.    Cbrvico-coccygbal  Measure.    (Mall.  No.  89.) 

The  small  intestine  has  increased  rapidly  in  length,  forming  a  large  mass  of  convolutions  which  in  greater 
part  lie  within  the  cord.  The  large  intestine  lies  almost  entirely  concealed  within  the  body,  but  the  elongated 
ciecum.  with  its  minute  projection  at  the  tip,  may  be  seen  near  the  junction  of  the  cord  and  the  body.  ^Hng  cranial 
to  the  rest  of  the  intestine. 


other  transient  structures  which  are  formed  during  embryonic  life,  or  it 
may  represent  a  stage  in  the  life-history  of  the  human  caecum,  which  at 
one  time  more  nearly  resembled  that  of  certain  monkeys ;  as,  for  example, 

^    the  Mangabey  monkey  or  the  gibbon. 

Toward  the  end  of  the  seventh  week  the  ^ 
intestines  begin  to  recede  into  the  body,  their 
entrance  being  accomplished  between  the 
eighth  and  ninth  weeks.  The  caecum  then 
lies  near  the  umbilicus,  and  the  entire  large 
intestine  lies  wholly  to  the  left  of  the  me- 
dian line.  The  rotation  of  the  intestine  con- 
tinues, and  the  colon,  with  the  caecum  and 
appendix,  is  pushed  upward  in  front  of  the 
duodenum  until  they  lie  just  beneath  the 
liver  and  near  the  middle  line  (Fig.  3). 

The  large  intestine  still  maintains  the  m- 

tegrity  of  the  mesentery  and  can  be  moved 

around   freely   within   certain    limits,   there 

being  no  fusion  whatever  with  any  portion 

of  the  posterior  abdominal  wall.     Between  the  ages  of  three  and  four 

months  the  caecum  occupies  the  subhepatic  position,  immediately  anterior  • 


Fig,  3. — Human  Embryo.    Ten  Weeks. 
7.5  CM.    (Brodel.  No.  18.) 

The  caecum  and  appendix  lie  near  the 
middle  line,  just  beneath  the  liver.  The 
diflFerentiation  between  them  is  well 
marked. 
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Trrbb  Months. 


to  the  right  kidney.     The  caecal   pouch  now  points  downward  and  the 
ileum  enters  from  the  left  (Fig.  4). 

If  not  retarded  by  adhesions,  the  caecum  may  arrive  in  the  iliac  fossa 
as  early  as  the  fourth  month,  but  it"  is  usually  later  than  this  date  (Fig.  5). 

The  position  and  form  of  the  adult    .  ,  ^ 

caecum  and  appendix  depend  largely 
upon  the  time  during  their  develop- 
ment at  which  they  come  into  con- 
tact with  the  posterior  abdominal 
wall.  If  coils  of  intestine  remain  inter- 
posed between  them  during  the  descent 
of  the  ileocaecal  portion  it  may  reach 
the  right  iliac  fossa  without  having 
contracted  any  adhesions.  This  gives 
a  comparatively  free  caecum  and  pen- 
dent appendix.  If,  however,  the  coils 
of  ileum  are  early  displaced,  and  the 
caecum  and  appendix  come  into  early 
contact  with  the  posterior  abdominal 
wall,  the  posterior  surface  of  the  caecum 
is  apt  to  fuse  at  a  comparatively  high 
level  wth  the  abdominal  wall,  and  any 
further  descent  is,  as  a  rule,  accompa- 
nied by  a  sagging  down  of  the  anterior 

caecal  wall  and  a  rotation  of  the  caecum  to  the  left.    The  appendix,  if  not 
individually    adherent,    follows   this    movement.     The  appendico  -  caecal  I 
junction  becomes  shifted  during  this  rotation  in  an  upward  and  posterior  I 
direction,  the  appendix  itself  pointing  in  varying  ways,  upward,  down-' 
ward,   outward,   or  toward    the   spleen,   according  to  the  length  of  its 
mesentery. 

Differentiation  between  Appendix  and  C.«cum. — The  embryology 
of  the  appendix  teaches  us  that  it  does  not  maintain  the  degree  of  develop- 
ment it  reached  in  the  foetus. 

From  the  fifth  week  up  to  the  seventh  week  the  caecum  is  of  the  same  x 
width  as  the  rest  of  the  intestine. 

The  primary  differentiation  into  a  proximal  pouch  and  smaller  distal  / 
portion  begins  generally  between  seven  and  eight  weeks.  We  first  begin 
to  observe  a  decrease  in  thickness  of  the  distal  portion  of  the  caecum  as 
compared  with  the  rest  of  the  intestine.  From  the  age  of  three  months  up 
to  six  months  the  differentiation  between  the  caecal  pouch  and  its  narrow- 
ing distal  extremity,  the  appendix,  becomes  more  and  more  pronounced, 
and  at  the  sixth  month  it  is  only  about  one-third  the  width  of  the  large 
intestine. 

About  the  time  of  birth  a  secondary  differentiation  of  the  appendix 
from  the  caecum  takes  place,  producing  changes  in  the  latter  which  give 
rise  to  the  characteristic  sacculation  of  the  large  intestine  in  general. 


4.  —  Human   Embryo. 

(B.R6DBL,  No.  10.) 

The  greater  portion  of  the  small  intestine  has 
been  removed,  leaving  the  mesenteric  ruffle  to 
indicate  its  position.  The  ceecum  and  appendix 
have  advanced  to  a  position  in  front  of  the  right 
kidney,  the  iliac  coils  in  the  renal  region  having 
swung  over  to  the  left,  allowing  this  juxtaposi- 
tion. The  large  intestine  and  its  mesentery  have 
not  contracted  any  adhesions  so  far,  and.  owing 
to  the  beginning  downward  movement  of  the 
caecum,  there  is  now  an  ascending  colon  proper. 
The  appendix  is  almost  entirely  hidden  behind 
the  termination  of  the  ileum  and  its  mesentery, 
the  relation  of  the  ileum,  csecum.  and  appendix 
to  each  other  being  similar  to  that  in  the  adult, 
except  for  their  high  position.  The  small  diagram 
at  the  left  is  a  posterior  view  of  the  ileocsecal 
region,  somewhat  magnified. 
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and  of  the  caecum  especially.  The  walls  of  the  caecum  and  colon  are  sub- 
jected to  a  pressure  from  within  which  causes  the  longitudinal  muscular 
coat  to  separate  into  three  bundles,  between  which  the  inner  coats  bulge 
out  in  pouches,  producing,  in  a  sense,  hernial  protrusions  covered  by  circu- 
lar muscle.     The  separation  of  the  longitudinal  muscle  does  not  involve 


Fig.  s. — Human  Fostus.    Six  to  Seven  Months,    (f .    Natural  Size.    (Br6dbl.  VI.) 

The  ileum  has  been  for  the  most  part  removed,  exposing  the  large  intestine,  which  is  very  much  convoluted 
owing  to  the  relative  shortness  between  liver  and  pejyis.  The  transverse  colon  is  in  part  covered  by  the  groiving 
omentum.  At  the  left  of  the  picture  iTeTiw  CSFcum  and  appendix,  which  have  not  yet  completed  their  descent 
into  the  right  iliac  fossa.  The  cscum  and  beginning  portion  of  the  colon  are  free  from  adhesions  along  their  pos> 
tenor  surfaces,  but  the  posterior  fourth  of  the  appendix  is  bound  dow^  by  adhesions  which  pass  from  it  over  the 
spermatic' vessels  and  become  lost  on  the  posterior  parietal  peritoneum.  The  remainder  of  the  appendix  is  free 
and  lies  curled  beneath  the  csecum. 

the  appendix,  and  so  we  find  the  three  bands  converging  toward  the  root 
of  the  appendix,  in  order  to  become  continuous  with  its  longitudinal 
muscular  coat. 

Between  the  distention  of  the  caecum  in  the  newborn  and  adult  there 
is  noticeable  a  steady  increase,  and  if  we  compare  the  width  of  the  appen- 
dix with  that  of  the  caecum  in  the  different  ages  concerned,  we  find  that  it 
amounts  in  the  newborn  to  one-third  to  one-fourth  the  caecal  diameter, 
while  in  the  eight-months-old  child  it  is  one-fourth  to  one-fifth ;  at  eight 
years  it  is  one-sixth  to  one-seventh;  and  in  the  adult,  about  one-eighth. 
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Comparative  Anatomy. — From  the  stand-point  of  comparative  anatomy 
the  appendix  vermiformis  should  be  regarded  as  an  undeveloped  caecum. 
If  the  appendix  in  the  human  subject  were  expanded  to  the  size  of  the 
caput  coli,  the  whole  diverticulum  would  closely  resemble  the  caecum  of 
many  mammalia. 

The  entire  alimentary  canal,  and  especially  the  ileocolic  region,  of  all 
vertebrates  is  found  to  respond  with  great  readiness  in  its  structure  to 
variations  in  functional  demand. 


Fig.  6. — ^Thb  Folds  and  Fossae  op  the  Ilbocjbcal  Region. 

The  caecum  is  lifted  up  out  of  its  bed  in  the  iliac  fossa,  exposing  the  retrocsecal  folds  and  fossa*.     The  appendix 
has  been  drawn  out  of  the  ileocecal  fossa  to  show  the  mesappendix. 

The  appendico-caecal  pouch  increases  the  extent  of  the  intestinal 
mucous  surface  for  secretion  and  absorption,  and  prolongs  the  period 
during  which  the  contents  of  the  canal  are  retained  for  digestion  and 
absorption.  It  acts  as  a  reservoir  in  which  partly  digested  substances, 
mixed  with  the  secretion  of  the  small  intestine,  are  retained  for  a  shorter 
or  longer  time  in  order  that  the  process  of  absorption  may  be  completed. 
The  caecum  acts,  therefore,  as  a  second  stomach  for  the  purpose  of  holding 
the  food  longer,  and  thus  extracting  from  it  a  fuller  amount  of  nutriment. 
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There  is  a  definite  relationship  between  the  length  of  the  caecum  and 
that  of  the  large  intestine,  a  long  end-intestine  corresponding  to  a  long 
caecum,  and  vice  versa. 

Almost  all  mammalia  are  provided  with  a  caecum.  The  size  bears  an 
important  relation  to  the  kind  of  nourishment;  meat-eating  or  carniv- 
orous animals  possess  a  small  and  simple  caecum  or  none  at  all,  while 
in  herbivorous  animals  it  is  large  and  may  even  exceed  the  length  of  the 
body.  Among  those  animals  which  have  a  mixed  diet,  such  as  many 
rodents,  the  wombat,  apes,  and  man,  a  part  of  the  caecum  undergoes  a 
more  or  less  marked  retrogressive  change,  so  that  it  remains  as  a  thin, 
worm-like  process  attached  to  the  otherwise  well-developed  caecal  pouch. 

The  arrangement  of  the  stomach  also  influences  the  size  of  the  caecum. 
In  single-hoofed  animals  with  a  single  stomach,  the  caecum  is  better 
developed  than  in  split-hoofed  animals,  which  chew  their  food  twice, 
and  which  are  provided  with  more  than  one  stomach. 

Folds  and  Fossae. — The  folds  and  fossae  about  the  ileocaecal  region 
have  been  divided  into  the  pericaecal  and  the  retrocaecal  or  subcaecal. 
The  periccRcal  folds  lie  above  and  to  the  left  of  the  caecum  and  include 
the  ileocolic  and  ileocaecal  folds  and  the  mesappendix  (Fig.  6),  and  are, 
with  a  very  few  exceptions,  constant.  By  retrocaecal  or  subcaecal  folds 
and  fossae  we  understand  those  situated  behind  and  beneath  the  caecum. 
While  the  former  are  at  once  visible,  the  latter  cannot  be  seen  without 
lifting  up  the  caecum. 

The  ileocolic  fold  (Fig.  6)  lies  in  the  angle  between  the  ileum  and  the 
colon.  It  is  semilunar  in  shape,  its  free  or  concave  margin  being  turned 
toward  the  ileum.  Along  its  free  or  inner  margin  the  anterior  ileocolic 
artery  passes  with  its  accompanying  vein,  also  several  lymphatic  channels. 
Frequently  it  contains  one  or  more  lymphatic  glands  embedded  between 
its  two  peritoneal  layers,  also  a  varying  amount  pf  fat. 

The  ileocolic  fold  covers  the  ileocolic  fossa,  which  varies  in  depth 
from  a  very  shallow  or  scarcely  distinguishable  pocket  to  one  deep  enough 
to  admit  the  thumb  beyond  the  nail.  The  floor  of  this  fossa  is  formed  by 
the  ileum  and  colon  at  their  junction,  and  by  their  mesentery. 

The  ileocecal  fold  occupies  the  ileocaecal  angle  (Fig.  6)  and  lies  ante- 
rior to  the  mesappendix.  Its  superior  border  is  attached  to  the  lower 
edge  of  the  ileum  for  a  distance  of  from  5  to  lo  cm.  Its  right  or  external 
border  lies  along  the  caecum ;  its  inferior  border  becomes  lost  on  the  ante- 
rior surface  of  the  mesappendix,  while  the  internal  border  is  free  and 
concave  and  forms  the  entrance  to  the  ileocaecal  fossa,  which  varies  in 
depth  and  size  according  to  the  size  of  the  fold.  Sometimes  it  is  very 
slight — a  mere  chink;  at  other  times  the  fossa  is  deep  enough  to  admit 
several  fingers  for  a  considerable  distance,  or  even  large  enough  to  lodge 
a  small  apple. 

The  mesappendix,  when  normally  situated,  lies  partly  or  nearly  con- 
cealed by  the  ileum  and  its  mesentery,  which  frequently  cover  also  a  por- 
tion of  the  appendix  as  well. 
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The  mesapp)endix  arises  above  from  the  under  layer  of  the  mesentery 
of  the  ileum.  Its  right  or  external  border  is  inserted  along  the  posterior 
internal  face  of  the  caecum,  its  inferior  margin  corresponds  to  the  border 
of  the  appendix,  while  its  left  or  internal  border  is  free.  Upon  the  length 
of  this  free  border  depends,  in  great  measure,  the  position  of  the  appendix : 
if  long,  the  appendix  appears  straight  or  slightly  curved;  while  if  too 
short,  the  appendix  is  drawn  into  a  spiral  or  a  number  of  varying  bends. 

The  free  border  of  the  mesappendix  envelops  the  main  appendical 
artery,  with  its  accompanying  vein,  lymphatics,  and  nerve.  Secondary 
branches  pass  from  these  to  the  appendix,  between  the  two  peritoneal 
leaves  of  the  mesentery. 

The  mesappendix  in  normal  cases  goes  all  the  way  to  the  tip,  or  may 
even  extend  slightly  beyond  it,  forming  a  knob-like  projection;  it,  how- 
ever, frequently  appears  to  stop  at  some  distance  from  the  tip,  extending, 
in  some  cases,  according  to  Treves,  Jonesco,  and  others,  only  to  the  middle 
of  the  appendix,  or  to  the  junction  of  the  middle  and  distal  thirds. 

The  retroccecal  or  subccecal  folds  and  fosscB  depend  entirely  for  their 
existence  upon  the  coalescence  or  adhesion  of  the  colon,  caecum,  and 
mesentery  to  the  posterior  abdominal  wall,  and  are  therefore  secondary 
in  origin  as  compared  with  the  three  folds  previously  described.  In  some 
cases  the  caecum  never  becomes  adherent  to  the  posterior  abdominal  wall, 
and  we  therefore  find  no  retrocaecal  folds  or  fossae. 

The  large  intestine  at  the  time  of  fusion  represents  a  straight  tube, 
to  which  the  caecum  is  attached  in  the  form  of  a  simple  round  pouch. 
The  lateral  and  inferior  line  of  fusion  when  complete  is,  therefore,  a  com- 
paratively unbroken  one,  until  the  caecum  and  colon  begin  to  balloon 
out  to  form  the  characteristic  pouches  so  pronoimced  in  the  adult.  This 
uneven  expansion  lifts  up  the  peritoneum  in  a  series  of  folds  which  have 
been  observed  in  great  variation  and  described  by  many  authors.  If  the 
fusion  was  originally  incomplete,  the  fossae  are  deep;  while  in  cases  of 
complete  fusion  the  fossae  are  comparatively  shallow. 

The  most  capacious  and  the  most  constant  of  the  fossae  is  the  internal 
retrocolic  (Fig.  6),  also  called  inferior  ileocaecal,  which  can  only  be  dem- 
onstrated by  lifting  up  the  caecum,  appendix,  and  ileum.  It  is  then  seen 
as  a  funnel-shaped  pocket  extending  in  an  upward  direction  under  the 
ileum  and  colon.  From  the  depth  of  this  fossa  arises  the  posterior  leaf  of 
mesappendix,  and  the  entire  appendix  is  oftentimes  found  curled  up  in 
this  space,  while  its  tip  may  point  in  various  directions. 

The  Reflection  of  the  Peritoneum. — While  the  anterior  surface  of  the 
large  intestine  and  its  mesentery  are  covered  by  peritoneum,  the  posterior 
surface  becomes  fused  with  the  peritoneum  of  the  parietal  abdominal  wall. 
This  process  begins  about  the  fourth  month  of  intra-uterine  life  and  pro- 
ceeds from  the  centre  to  the  periphery.  It  may  be  extensive,  or  it  may  be 
limited  to  a  comparatively  small  area. 

In  studying  the  eight  diagrams  given  in  Fig.  7,  a  comprehensive  view 
may  be  obtained  of  the  types  of  peritoneal  reflection  in  the  ileocolic  region. 
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Fio.  7. — The  Eight  Most  Frequent  Types  op  Peritoneal  Reflection  or  the  Ileoc^bcal  Region. 
The  intestine  is  viewed  from  behind.     The  extraperitoneal  surfaces  are  drawn  darker  in  order  to  diflerentiate 


them  from  the  smooth  serous  surfaces  of  the  intraperitoneal  portion 
Type  I,  8%.    11,4%.    HI,  16%.    IV.  lo^c    V.  8%.    VI.  30%.    VII.  i67o.    VI^^S 
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Fig.  8. — The  middle  portion 
of  the  ascending  colon  is  ad- 
herent to  the  parietal  abdomi- 
nal wall;  the  rest  of  the  colon, 
csecum.  and  the  appendix  are 
intraperitoneal. 


The  most  frequent  arrangement  is  shown  in  Type  VI.  The  line  of 
reflection  runs  somewhat  obliquely  from  the  posterior  leaf  of  the  mes- 
appendix,  across  the  lower  portion  of  the  ascend- 
ing colon,  traversing  the  posterior  muscular  band 
at  a  point  about  8  cm.  from  the  caecal  pouch  and 
continuing  upward  close  to  the  lateral  colic 
margin.  The  distance  of  this  line  from  the  lowest 
point  of  the  caecum  may  vary  considerably,  pro- 
ducing transition  forms  wth  the  other  types.  The 
ileum  is  completely  covered  by  peritoneum  and 
the  appendix  frequently  lies  tucked  away  under  it. 
The  question  whether  the  appendix  is  an 
intraperitoneal  or  extraperitoneal    organ  is  chiefly 

decided    by    the    position    it 

assumes    in    relation    to   the 

caecum  and  colon. 

Figs.    8,    9,  and    lo   show 

the    most    striking    types    of 

intraperitoneal  and  extraperi- 
toneal appendices. 

The  Inner  Surface  of  the 

lleocaecal  Regrion  and    Its     Valves    (Fig.   ii). — The 

mucous  membrane  lining  the  colon  and  caectun  is 

arranged  in  folds,  which, 

with   the  intestine  in  a 

state  of  contraction,  are 

very  numerous  and  de- 
scribe   a    wavy    course. 

Their  main   direction   is 

transverse  and  the  wavy 

appearance     is    due    to 

the    contracted    circular 

muscle  fibres.  With  the 
intestine  moderately  distended,  the  great 
majority  of  these  folds  are  smoothed  out, 
leaving  but  a  few  of  them  as  permanent 
transverse  folds,  the  so-called  semilunar  plicae 
of  the  colon.  Between  these  the  pouches  of 
the  large  intestine  are  seen  to  balloon  out  to 
a  varying  extent. 

The  deepest  plicae  consist  of  reduplications 
of  all  the  coats  of  the  intestine,  the  muscula- 
ture and  serosa,  however,  extending  only  half- 
way into  the  fold.  The  shallower  plicae  are 
composed    only    of    mucosa    and    submucosa. 

In  the  embryo  and  foetus  there  are  no  plicae  except  the  frenulum  of 
the  ileocolic  valve,  running  around  the  median  half  of  the  lar^  integfein^ 


Fig.  9. — The  appendix  is 
adherent  to  the  posterior  sur- 
face of  the  colon  as  well  as  to 
the  posterior  abdominal  wall, 
— i-r..  it  is  of  the  extraperito- 
neal ascending  type. 


Fig.  10. — The  appendix  is  adherent 
to  the  posterior  wall  of  the  colon,  but 
not  to  the  posterior  abdominal  wall. 
On  turning  the  colon  toward  the  mid- 
dle of  the  body,  the  appendix  is  easily 
exposed  to  view. 
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Pig.  II. — Thk  Valves  op  thb  iLBoCiBCAL  Region. 

A  portion  of  the  anterior  wall  of  the  large  intestine  has  been  removed  in  order  to  show  the  structures  in  the 
interior.  The  large  transverse  plica  dividing  the  caxjum  from  the  colon,  and  called  the  frenulum,  separates  into 
two  lips  which  form  the  ileocaKral  valve.  The  upper  of  these  lips  slightly  overhangs  the  lower.  Below  the  valve 
we  see  the  large  expanded  cavity  of  the  ctecum.  At  the  lower  median  portion  of  this  lies  the  crescent-shaped 
appendico-caecal  valve.  The  two  small  diagrams  arc  sections  of  the  two  valves,  the  upper  right-hand  picture 
demonstrating  the  construction  of  the  ileoc^ecal  valve,  the  lower  left-hand  picture  that  of  the  appendical  valve. 
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and  dividing  the  caecum  from  the  colon.  Because  this  is  first  to  form,  it 
develops  to  greater  size  than  the  others,  which  do  not  make  their  appear- 
ance until  after  birth,  when  the  sacculae  of  the  colon  begin  to  bulge  out. 
The  frenulum  is  also  produced  by  a  different  process  than  the  other  plicae, 
in  so  far  as  it  owes  its  formation  to  a  projection  of  the  terminal  portion 
of  the  ileiun  into  the  lumen  of  the  large  intestine.  The  ileum  thus  lifts 
up  a  transverse  fold,  which  becomes  a  valve  at  this  junction. 

Any  pressure  arising  from  within  the  caecum  or  colon  will  serve  to 
tighten  this  valve,  and  contraction  or  tension  of  the  circular  muscle  fibres 
in  the  frenulum  will  have  the  same  effect. 

On  opening  the  caecal  pouch  from  above  and  looking  toward  the  ap- 
pendical  opening,  the  mucous  folds  are  seen  to  be  grouped  more  or  less 
concentrically,  the  shortest  being  around  the 
orifice     of     the     appendix,    where     it     may 
simulate   a   valve. 

The  most  frequent  arrangement  is  shown 
in  Fig.  It,  where  a  semilunar  fold  or  redu- 
plication of  mucous  membrane  is  seen  just 
above  the  append ical  orifice. 

This  structure  is,  however,  not  a  valve 
in  the  true  sense  of  the  word,  and  is  clearly 
seen  only  when  the  appendix  comes  off  at 
an  acute  angle  from  the  caecum,  —  i.e.,  if 
there  is  a  sudden  kink  at  the  appendico- 
caecal  junction,  the  axis  of  the  appendix 
running  at  an  angli-  of  less  than  45  degrees 
to  the  wall  of  the  ciccal  pouch.  This  angle 
varies,  acconling  to  the  different  positions  of 
the  appendix,  frc^m  20  degrees  to  90  degrees. 
If  the  appendix  has  a  short  mesentery  and 
ascends  for  some  rlistance  behind  the  ileocaecal 
junction,  as  is  the  aise  in  the  majority  of  instances,  the  smallest  angles 
are  produced.  A  distention  of  the  caecum  will  then  cause  the  semi- 
lunar fold  tn  lijy  itself  over  the  opening  of  the  appendix  and  thus  act 
as  a  valve 

An  appendix  having  a  wide  mesentery  and  directed  toward  the  iliac 
vessels  usually  forms  an  angle  of  40  degrees  to  60  degrees  with  the 
caecal  surface.  In  such  cases  the  semilunar  mucous  folds  frequently 
do  not  suffice  to  close  the  orifice,  and  a  distention  of  the  caecum  will 
involve  the  appendix. 

Position  of  the  Appendix. — The  location  of  the  point  of  origin  depends 
entirely  upon  the  topography  of  the  caecum.  According  to  whether  the 
caecal  pouch  is  directed  upward  or  downward,  outward  or  inward,  forward 
or  backward,  or  whether  colon  and  caecum  have  rotated  insufficiently  or 
too  much  around  their  long  axis,  the  point  of  origin  of  the  appendix  varies 
in  position.  It  may  be  found  at  almost  any  point  of  the  caecal  pouch, 
as  shown  in  Fig.  12. 


Pig.    I  a.  —  Diagrani    Showing    thb 
Various  Places  on  the  Surfacb 

OP    THB    C^CUM    from    WHICH    THB 

Appendix  may  take  its  Origin. 

The  changes  in  position  of  the  origin 
are  brought  about  by  the  varying 
topography  of  the  c«ecum. 
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The  point  of  origin  of  the  appendix  on  the  caecum  has  considerable 
influence  on  pathological  conditions.  In  connection  with  this  we  may 
distinguish  the  two  main  positions,  the  retrocaecal  and  the  precaecal. 
While  the  latter  would  mean  danger  to  the  patient  in  case  of  disease  of 
the  appendix,  the  former  would  signify  comparative  safety. 

The  direction  and  course  which  the  appendix  takes  are  regulated 
by  its  length  and  consistency,  and  by  the  mobility  given  to  it  by  its  mes- 
entery. The  tip  may  point  in  almost  any  direction.  Fig.  13  pictures 
more  in  detail  the  various  directions  in  which  an  appendix  may  point. 


Fig.   13. — Diagram  Showing  thb  Various  Directions  in  which  an  Appbndix  may  Point. 


The  normal  position  of  the  ileocaecal  apparatus  is  in  the  right  iliac 
fossa,  the  caicum  occupying  the  triangular  space  between  the  iliac  vessels 
and  Poupart's  ligament  (Fig.  14). 

Fig.  15  shows  the  main  variations  of  caecal  topography  inside  the 
right  lower  quadrant  of  the  abdominal  cavity. 

Abnormal  positions  of  the  appendix  are  caused  by  an  abnormally 
long  mesentery  and  by  arrested  foetal  development.  A  long  mesocolon 
may  permit  a  complete  shifting  of  the  large  intestine  to  the  left  side  of 
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the  body.  The  excursions  of  such  a  movable  ileocaecal  apparatus  make 
it  possible  for  the  appendix  to  be  located  in  inguinal,  femoral,  and  um- 
bilical hemiae. 

Dimensions  of  tlie  Appendix. — The  average  length  of  the  appendix 
is  about  8.3  cm.,  or  between  3  and  3^  inches.  Extremely  short  appendices 
have  been  described:  by  Bryant,  6  mm.;  Huntington,  5  mm.;  and  H.  T. 
Marshall,  2  mm.  Authentic  cases  of  complete  absence  of  the  appendix 
have  been  described  by  Zuckerkandl,  Bryant,  and  Huntington. 

From  the  minimum  of  2  mm.  appendices  range  in  length  up  to  24  cm. 
(9i  inches)  or  more.    The  longest  appendix  on  record,  to  our  knowledge. 


Fig.  14. — ^Thb  Normal  Position  op  the  iLsoCiVCAL  Apparatus. 
The  appendix  is  usually  not  visible  until  the  ceecum  is  lifted  out  of  the  iliac  fossa. 


is  one  presented  by  F.  Grauer,  of  New  York,  to  the  Northwestern  Medical     / 
and  Surgical  Society  in  1890.    It  measured   12 J  inches  in  length  (33  cm.). 

The  width  of  the  appendix  varies  from  3  to  8  mm.  or  more,  with  6  mm. 
as  the  normal. 

The  diameter  of  the  lumen  changes  according  to  the  contents  of  the 
canal.    It  amounts  to  from  i  to  3  mm.  or  more. 

The  Structure  of  the  Appendix. — The  different  coats,  beginning  with 
the  outside,  are:  (i)  peritoneal  or  serous  coat;  (2)  longitudinal  muscular 
coat;    (3)    circular  muscular  coat;   (4)  submucosa;   (5)  mucosa. 
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The  thickness  of  the  coats  of  the  appendix  varies  from  i  to  2^  mm. 
Of  this  the  peritoneal  and  muscular  coats  compose  about  one- third,  the 
rest  being  submucosa  and  mucosa  (Fig.  i6). 

The  transparent  serous  coat  with  its  peritoneal  surface  is  about  o.i 
mm.  in  thickness  and  is  closely  attached  to  the  appendix,  rendering  its 
surface  smooth  and  glistening.  It  consists  of  a  simple  layer  of  flat,  polyg- 
onal endothelial  cells,  resting  upon  a  delicate  subperitoneal  layer,  which 
is  made  up  of  loose  fibres  and  elastic  tissue,  and  connects  the  peritoneum 

with  the  underlying  structures.  This  sub- 
peritoneal tissue  bears  within  its  meshes 
a  variable  amount  of  fat  and  contains 
the  superficial  blood-vessels,  lymphatics, 
and   nerves. 

The  thickness  of  the  longitudinal  muscu- 
lar coat  of  the  appendix  varies  in  different 
individuals  and  also  in  the  same  specimen 
from  0.2  to  0.3  mm. 

The  circular  muscular  coat  measures  from 
0.2  to  0.5  mm.  in  w4dth.  Both  muscular 
coats  are  perforated  at  various  points  to 
permit  of  the  entrance  and  exit  of  the 
nerves,  blood  -  vessels,  and  lymphatics. 
Such  a  perforation  is  called  a  muscular 
^'  uiiJRisr  hiatus,  and  they  are  found  in  varying  num- 

\jfi    flP^lf^^  ^^^    along    the    mesenteric    border  of    the 

iL    W  '"    \ ,;'.'i0'  appendix.      The    last    hiatus    is    generally 

'  found    at    the    tip    and    is    considered    by 

some  writers  as  the  cause  of  the  weakness 
of  the  appendix  at  this  point. 

The  muscular  layers  are  composed  of 
smooth  muscle  fibres.  Their  spindle-shaped 
protoplasm  is  of  considerable  length  as  com- 
pared with  their  small,  elongated  nucleus.  A  section  of  muscle  parallel 
to  the  fibres  will,  therefore,  show  more  nuclei  than  a  section  taken 
at  right  angles,  where  many  of  the  fibres  would  be  cut  to  either  side 
of  the  nucleus  (Fig.  16). 

The  thickness  of  the  submucosa  varies  greatly  in  different  individuals 
(0.2  to  0.8  mm.  or  more).  It  is  this  layer  which  gains  most  in  thickness 
during  the  process  of  obliteration. 

The  submucosa  consists  of  loose,  wavy  strands  of  fibrous  and  elastic 
tissue  which  forms  a  framework  for  the  blood-  and  lymph-vessels  and 
nerves.    In  the  interspaces  are  fat  globules. 

The  mucosa  is  bound  to  the  submucosa  by  the  vestiges  of  a  muscu- 
laris  mucosae. 

The  mucosa  presents  an  irregularly  folded  appearance,  the  folds  running 
parallel  with  the  longitudinal  axis  of  the  appendix.     Its  surface,  while 


Fig.  15. — Diagram  Showing  the  Posi- 
tions OF  Moderate  Displacement  of 
THE  Appendix, — viz..  it  is  still  found 
in  the  Right  Lower  Quadrant  op 
THE  Abdominal  Cavity. 
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Pig.  i6. — Sbction  through  a  Normal  Appbnoix.  Magnified  35  Times. 

The  different  layers,  from  without  in,  are:  (i)  The  serous  coat,  consisting  of  a  simple  layer  of  flat  endothelial 
cells,  the  serous,  and  the  subserous  tissue,  containing  the  superficial  vessels;  (2)  the  longitudinal  muscular  coat 
whose  bundles  are  seen  in  cross-section;  (3)  the  circular  muscular  coat;  (4)  the  submucosa,  traversed  by  many 
vessels  and  supplied  with  a  varying  amount  of  fat;  (s)  the  mucosa,  consisting  of  a  surface  epithelium,  dipping 
down  into  the  glands  of  Lieberkuhn.  a  tunica  propria,  situated  between  the  glands,  and  a  muscularis  mucosae 
(not  distinguishable),  situated  between  the  mucosa  and  the  submucosa.  Between  the  crypts  of  Lieberkuhn  and 
the  submucosa,  extending  partly  into  the  latter,  are  seen  five  lymph  follicles.  In  this  particular  section  they 
do  not  reach  the  surface.  Their  germinal  centre  stains  more  faintly  than  the  periphery.  The  lumen  of  the  appen- 
dix contains  mucus,  disintegrating  cells,  and  fecal  matter.  At  the  lower  portion  of  the  section  is  seen  the  mcs- 
appendix  with  its  vessels.  The  spaces  between  the  vessels  are  occupied  by  connective  tissue  containing  a  con- 
siderable amount  of  fat. 
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glistening  to  some  extent,  has  a  velvety  appearance,  due  to  innumerable 

delicate  glandular  openings,  the  glands  of  Lieberkuhn. 

These  openings  of   the   crypts   of  Lieberkuhn   are   arranged   around 

certain  centres   marked   by   slight   depressions    on    the    surface,    which 

correspond   to   the   apices  of   the  lymph   follicles    (Fig.    17). 

The  mucous  membrane  consists  "of  an 
T^f'i^^- — -j  epithelium,  a  tunica  propria,  and  the 
muscularis  mucosae.  The  epithelium  dips 
down  into  a  great  number  of  simple 
tubular  glands,  the  crypts  of  Lieberkuhn, 
between  which  lies  the  tunica  propria 
(Fig.  18).  They  rarely  show  dichoto- 
mous  branching.  The  epithelium  consists 
of  a  layer  of  columnar  cells,  which  con- 
tain a  granular  protoplasm,  numerous 
fat  particles,  and  usually  an  oval  nucleus 

Pio.  ,7.-THBSuKPACBOPTHEMucousMEM.     ^^^  ^  ccU  mcmbrattc.    Many  of  these  cells 

BRANB  magnipied  6.5  TIMES.  show  thc  common  goblet  form.     There  is 

The  exposed  portion  of  the  follicles  is  visi-     also  a  homogcucous  basal  bordcr  charac- 

ble  as  a  dome-like  elevation  in  a  slight  de-  .      .  -       ,         .  .        -  .   ,      - .  ,—- 

pression  in  the  mucosa.  Their  size  as  well  as  tCHStlC  Of  the  mtCStinal  epithelium.  ThC 
their  outline  is  variable,  especially  when  two  ^  -*.•  c      ±.\^  '-tu    i*  ^    i   * 

arc  seen  to  fuse.  The  surface  of  the  mucosa     regeneration   of    the    cpithelium,    talong 

between  these  nodes  is  studded  with  minute  pl^cc    by   mitOSis    iu    the   glands   of   LicbCT- 

openings.  the  crypts  or  glands  of  Lieberkuhn.  f  J  & 

Their  arrangement  is  in  rings  around  the  kuhn,  CaUSCS  the  CcUs  tO  mOVC  gradually 
lymph  nodes  and  in  rows  radiating  from  the  ^    ,  ,  ,,         -i-*.  ^-  n 

centre  of  the  follicle.  upward  to  rcplacc  the  disintegrating  cells 

on  the  surface,  though  mitosis  is  also 
known  to  take  place  in  the  latter.  The  youngest  generation  of  epithelial 
cells  is,  therefore,  as  a  rule,  found  in  the  glands,  while  the  oldest  genera- 
tion is  found  on  the  surface.  In  obliteration  of  the  appendix  the  mucous 
membrane  disappears  gradually,  being  shallowest  in  the  comer  of  the 
obliterating  angle. 

The  lymph  nodes  develop  in  the  tunica  propria  immediately  under 
the  epithelium,  and  lie  with  their  base  against  the  muscularis  mucosae. 
The  nodes  are  composed  of  lymphoid  tissue  usually  containing  a  germ- 
inal centre. 

the  Arteries  of  the  Appendix The  vascular  supply  of  the  ileocaecal 

region  comes  from  the  ileocolic  artery,  the  lower  division  of  the  right 
colic  branch,  which  in  turn  is  derived  from  the  superior  mesenteric  artery. 

The  ileocolic  artery  divides  into  the  anterior  and  posterior  ileocaecal 
arteries,  the  appendical  artery  or  arteries,  an  ascending  colic  branch,  and 
one  or  more  branches  to  the  ileum  (Fig.  23) . 

The  origin  and  number  of  arteries  to  the  appendix  vary  consider- 
ably. (See  Types  I,  II,  III,  and  IV,  Figs.  19-22).  In  over  one-third  of 
the  cases  studied  the  main  appendical  artery  supplied  the  entire  appendix 
(Type  I),  and  sometimes  a  little  of  the  adjoining  portion  of  the  caecum 
(Type  (III) .  In  the  remainder  of  the  cases  it  supplied  the  distal  four- 
fifths  of  the  organ,  while   a  second  or  even  a  third  appendical  artery 
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supplied    the    remaining   proximal    portion    and   anastomosed  with  the 
caecal  branches. 

The  main  appendical  artery  gives  off,  on  an  average,  five  secondary 
branches.    Having  reached  the  hilimi  of  the  appendix,  each  branch  of  the 


^K 


Pio.  i8. — Portion  of  thb  Normal  Mucous  Membrane  op  an  Appendix.  Magnipibd  150  times. 

Above  is  the  lumen  of  the  appendix,  into  which  are  seen  to  open  the  crypts  of  Lieberkuhn.  some  of  which 
are  cut  obliquely,  others  transversely.  The  epithelium  of  the  lumen  and  crypts  is  identical  and  consists  of  a 
sins^e  layer  of  columnar  cells.  Between  the  crypts  or  glands  of  Lieberkuhn  is  the  tunica  propria,  consisting  of 
connective  tissue,  with  small  round  cells  and  a  few  plasma  cells.  The  lower  half  of  the  picture  is  chiefly  occu- 
pied by  a  lymph  node,  which  above  is  continuous  with  the  tunica  propria.  The  lymph  follicle  has  a  deeply  staining 
layer  of  lymphoid  cells  in  its  periphery,  while  the  germinal  centre  is  composed  of  more  faintly  staining  cells. 
Below  the  lymph  nodes  is  a  small  strip  of  submucosa  with  fat  globules  and  vessels,  and  beneath  this  are  a  few 
bundles  of  the  circular  muscular  coat. 

appendical  artery  subdivides  into  two  or  more  sub-branches  before  pene- 
trating the  coats.  These  branches  form  two  main  systems  within  the  coats, 
— the  superficial  in  the  serous  coat,  and  the  deep  in  the  submucosa  (Fig.  24). 
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From  this  submucous  network  a  few  branches  are  sent  outward  into 
the  muscular  layers,  but  the  majority  of  its  branches  go  toward  the  mucous 
coat.  They  ramify  around  the  follicles  and  at  the  base  of  the  glands, 
supplying  each  with  numerous  fine  branches. 


Fig.  19. — ^Type  I.  One  artery,  supplying  only  the 
appendix.  Origin:  Ileocolic,  or  p>osterior  ileocsecal .  or 
anterior  ileocffical,  or  mesenteric  branch  of  ileocolic. 


Fig.  ao. — ^Typc  II.  Two  arteries,  supplying  only 
the  appendix.  Origin:  Ileocolic  and  posterior  ileo- 
csBcal.  or  mesenteric  branch  and  posterior  ileocaecal. 


Fig.  21. — Type  III.  One  or  more  arteries.  Origin: 
Ileocolic,  posterior  ileocsecal.  mesenteric  loop.  etc. 
Proximal   branch  supplies  a  portion  of  the  caecum. 


Fig.  2a. — Type  IV.  Two  arteries,  forming  a  loop 
in  the  mesappendix  from  which  the  individual 
branches  arise. 


The  Veins. — Just  beneath  the  mucous  surface,  between  the  glandu- 
lar openings,  the  capillaries  are  seen  to  form  a  tortuous  plexus  which 
drains  through  short  venous  channels  running  parallel  to  one  another 
and  to  the  glands  down  into  the  venous  network  of  the  muscularis  mucosae. 

The  veins  of  the  muscular  coats  drain  partly  into  the  submucous 
plexus,  partly  into  the  superficial  plexus,  the  majority  selecting  the  latter 
course.    The  direction  of  the  small  venules  is  parallel  to  the  muscle  bundles. 

Throughout  their  entire  course  inside  the  appendix  the  veins  in  gen- 
eral lie  central  to  the  arteries. 
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Pig.  33. — Thb  Blooo-vbssbls  op  thb  Ileocecal  Rbgion. 

Arteries  red,  veins  blue.  The  peritoneal  covering  is  removed  so  as  to  show  the  vessels  more  clearly.  Above 
and  to  the  right  are  seen  the  cut  ends  of  the  ileocolic  artery  and  vein.  This  artery  gives  off  a  branch  to  the  as- 
cending colon  and  a  posterior  and  anterior  caecal  artery,  the  latter  descending  through  the  ileocolic  fold.  A  short 
anastomoss  connects  the  ileocolic  with  the  mesenteric.  Tne  artery  of  the  appendix  is  seen  to  arise  from  the 
posterior  caecal  artery.  2  cm.  above  the  ileum.  It  passes  behind  the  ileum  in  the  free  border  of  the  mesappen- 
dix  and  gives  off  five  branches  (long  appendices  have  8-12.  short  appendices.  2-3),  which  traverse  the  mesap- 
pendix  at  fairly  regular  intervals  in  the  direction  of  the  hilum  of  the  appendix,  where  they  divide  into  anterior 
and  posterior  branches-  The  branches  in  the  mesappendix  are  sometimes  seen  to  anastomose,  forming  loops 
of  varying  size.  The  terminal  branch  curves  around  the  tip.  The  ca'co-appendical  junction  is  supplied  hy  a 
separate  branch  arising  likewise  from  the  posterior  ileocipcal  trunk.  This  branch  may  or  may  not  anastomose 
with  the  proximal  appendical  twig,  and  while  in  some  cases  it  supplies  only  the  caecum,  in  others,  as  in  the  present 
case,  it  sends  a  few  delicate  branches  into  the  appendix.  At  the  place  where  this  cjcco-appendical  artery  crosses 
the  ileocascal  fold  it  is  seen  to  give  off  a  delicate  recurrent  twig  to  this  structure.  Throughout  their  entire  course 
the  arteries  arc  accompanied  by  veins. 
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Fig.  35. — ^Thb  Veins  of  the  Appendix  and  their  Relation  to  the  Portal  and 

Systemic  Circulation. 

Above  the  diaphragm  is  seen  the  heart,  imagined  transparent  so  as  to  show  the  azygoe 
veins  and  their  communication  with  the  veins  of  the  oesophagus. 

Lateral  to  the  csctim  are  a  number  of  subserous  branches,  which  establish  a  communi- 
cation between  the  veins  of  the  ileocaecal  region  on  the  one  hand,  and  the  veins  in  the 
iliac  fossa  on  the  other ;  i^.,  between  the  portal  and  the  systemic  circulation. 
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Fig.  25 
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Fio.  a6. — ^A  Reconstruction  of  thb  Lymphatic  System  of  thb  Appendix,  Showing 
THE  Three  Strata  of  Lymphatics,  Magnified  ao  Times. 

The  spedmen  is  drawn  semitransparent  so  as  to  show  the  direction  of  the  channels  in 
the  depth.  L  The  superficial  system  is  found  in  the  serosa.  It  consists  of  a  delicate 
anastomosing  network  just  beneath  the  peritoneum  and  a  la3rer  of  larger  beaded  chan- 
nels immediately  beneath.  II.  The  middle  system,  situated  between  the  musctdar  coats 
and  submucosa,  receives  comparatively  few  tributaries  from  the  two  coats.  III.  The 
deep  S3r8tem,  forming  a  double  layer  at  the  base  of  the  glands,  receives  the  delicate 
finger-like  capillaries  of  the  mucosa  and  the  channels  coming  from  the  l3rmph  sinuses 
around  the  follicles.  The  collecting  channels  of  the  deep  system  drain  either  into  the 
middle  system  or  through  the  submucosa  toward  the  hilum. 
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Under  normal  conditions,  the  blood  from  the  appendix  drains  through 
the  superior  mesenteric  and  portal  veins  into  the  liver, — i.e.,  from  the 
periphery  toward  the  centre.  If  the  centre  be  the  seat  of  an  obstruction, 
the  blood  seeks  other  channels,  which  are  found  in  a  certain  number  of 
pre-existing  collateral  branches  which  establish  a  direct  communication 
between  the  portal  system  and  the  venae  cavae  (Fig.  25). 

Some  of  these  venous  anastomoses  are  as  follows : 

Communication  between  the  coronary  vein  of  the  stomach,  the  veins 
of  the  oesophagus,  and  the.  v.  azygos  major,  through  which  the  blood 
reaches  the  superior  vena  cava  and  the  heart. 

Communicating  branches  exist  between  the  veins  of  the  caecum,  colon, 
appendix,  and  the  adjacent  peritoneum  on  the  one  hand,  and  the  sper- 
matic or  ovarian  on  the  other;  or  the  blood  drains  into  the  iliolumbar 
vein  or  circumflexa  ilium  profimda,  and  through  them  into  the  inferior 
vena  cava  and  heart. 

There  are  occasional  anastomosing  twigs  between  the  veins  of  the 
fixed  portions  of  the  alimentary  canals;  viz.,  duodenum  (Retzius),  hepatic 
flexure,  and  splenic  flexure  of  the  colon,  as  well  as  of  those  of  the  pancreas 
and  the  veins  of  the  posterior  abdominal  wall. 

The  lymphatics  of  the  appendix  may  be  divided  into  the  superficial, 
the  middle,  and  the  deep  systems.  A  careful  study  of  Fig.  26  will  render 
any  further  description  unnecessary. 

While  the  lymphatic  drainage  of  the  appendix  is  mainly  through 
the  mesappendix  into  the  ileocolic  chain  of  glands,  there  are  occasionally 
some  small  channels  draining  the  proximal  appendical  portion  into  the 
caecal  trunks. 

The  appendical  trunks  (three  to  six  in  number)  converge  in  the  mes- 
appendix in  an  upward  direction.  As  Figure  27  shows,  these  charmels  are 
in  character  similar  to  the  posterior  caecal  trunks,  the  only  difference 
being  the  fact  that  they  usually  do  not  pass  through  isolated  glands  on 
their  way  up  to  the  ileocolic  glandular  group. 

In  the  majority  of  cases  the  first  glandular  station  of  the  appendical 
lymphatics  is  in  the  mesentery  of  the  ileocolic  angle,  from  i  to  3  cm.  above 
the  ileum.  The  appendical  glands,  rarely  more  than  two  in  number, 
are  generally  situated  at  the  lower  median  side  of  the  ileocolic  chain 
of  glands. 

In  about  three-fourths  of  the  cases  there  are  no  glands  in  the  mes- 
appendix, all  the  appendical  lymphatics  emptying  directly  into  the 
mesenteric  glands. 

The  nerves  of  the  appendix  are  derived  from  the  superior  mesenteric 
plexus  of  the  sympathetic  system.  The  plexus  envelops  the  vascular 
trunks,  subdividing  with  them  until  the  intestinal  border  is  reached. 

Here  the  nerves  penetrate  the  different  coats  to  form  an  outer  and  an 
inner  system.  The  outer,  or  plexus  of  Auerbach,  is  situated  between  the 
longitudinal  and  circular  muscular  coats,  where  they  form  a  compli- 
cated network,  the  individual  branches  of  which  terminate  at  the  invol- 
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Fig.  a?. — Posterior  View  op  the  iLsociBCAL  Region,  Showing  the  Main  Lymph  trunks  and  their  Rela- 
tion TO  the  Ileocolic  Chain  op  Glands. 

The  large  size  of  the  glands  in  this  picture  is  due  to  their  distention  with  injection  mass.  The  glands  arc 
confined  to  the  extraperitoneal  portion  of  the  mesocolon  and  intestine,  the  line  of  peritoneal  reflection  having  a 
V-shaped  outline,  the  apex  being  in  the  ileocolic  angle. 

The  lymphatics  of  the  appendix  in  this  case  are  numerous.  They  drain  into  three  glands.  The  lowest  of 
these  three  receives  besides  the  proximal  appendical  channels  a  few  trunks  coming  from  the  distal  portion  of  the 
catcum.  The  gland  might,  therefore,  be  termed  cseco-appendical.  The  lowest  gland  of  the  chain,  situated  just 
over  the  posterior  caecal  pouch,  has  been  described  as  Clado's  gland  and  called  appendical  gland,  as  in  the  state  of 
contraction  of  the  bowel  it  may  become  lodged  in  the  mesappendix.  However,  as  this  injection  shows,  this  gland, 
if  present,  receives  lymph  from  the  caecum  and  not  from  the  appendix.  In  a  very  few  instances  it  received  a  snudl 
tributary  from  the  aeco-appendical  angle. 
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untary  muscle-cells  of  these  layers.  The  inner  system,  the  plexus  of 
Meissner,  is  found  in  the  submucosa.  From  this  delicate  fibres  are  seen  to 
pass  into  the  muscularis  mucosae,  the  rest  passing  upward  and  ramifying 
in  the  mucous  membrane  between  the  crypts,  the  end  fibres  being  situated 
near  or  in  the  epithelium. 

Meckel's  Diverticulum — Diverticula  of  the  intestine  are  divided  into 
two  classes,  false  and  true. 

The  false  or  distention  diverticula  are  found  anywhere  in  the 
alimentitr^'  canal,  at  the  mesenteric  border,  at  the  sides,  or  at  the  free 
border.  They  are  round  and  globular,  with  a  somewhat  contracted  base, 
and  their  size  varies  from  that  of  a  pea  to  an  apple,  or  they  may  be  even 
larger.  The  individual  coats  of  the  intestine  are  not  all  continuous  over 
these  false  diverticula,  for  on  dissection  the  fibres  of  the  muscular  coats 
are  found  to  be  either  much  thinned  out,  or  pushed  aside  altogether. 
These  diverticula  arc  therefore  hernial  protrusions  of  the  inner  coats 
through  the  muscle,  and  there  may  be  a  great  number  of  them  on  the 
intestine  of  any  one  indi\idual. 

The  true  diverticulnTn,  or  Meckel's  diverticulum  ilei,  represents  the 
most  frequent  anomaly  of  the  alimentary  canal,  occurring,  according  to 
v^aricms  statistics,  in  fnmi  0.5  to  2  per  cent,  of  all  bodies.  It  is  found 
mthin  a  definite  area  of  the  ileum, — i.e.,  at  a  distance  of  30  to  290  cm.  from 
the  iieocaecal  valve,  the  most  frequent  measurement  in  the  adult  being 
100  cm.,  in  the  newborn  child  about  30  cm.  The  diverticulum  may,  how- 
ev^er,  in  rare  instances  he  found  outside  the  classic  region,  either  high  up 
(jejunum,  duodenum)  or  ktr  down  (caecum,  colon),  according  to  whether 
the  upper  or  lower  limb  of  the  primitive  intestinal  loop  has  undergone 
excessive  development.  It  is  always  single  and  all  the  coats  of  the  intes- 
tine participate  in  its  formation.  Its  shape  is  cyHndrical,  conical,  or  it 
may  balloon  at  the  extremity. 

Embryology  of  Meckel's  Diverticulum. — In  the  very  young  em- 
bryo the  short  and  straight  intestinal  tube  is  still  in  open  communication 
with  the  yolk-sac,  which  is  situated  directly  in  front  of  it.  As  the  struc- 
tures forming  the  body  wall  grow  from  the  sides  toward  the  front,  they 
gradually  narrow  down  the  communicating  portion  between  the  intesti- 
nal tube  and  yolk-sac  until  it  is  but  a  narrow  channel.  This  is  the 
vitello-intestinal  or  omphalomesenteric  duct,  which 
normally  becomes  obliterated  and  absorbed  as  soon  as  the  body  wall 
of  the  embryo  is  closed.  If  it  fails  to  disappear,  it  may  persist  in  the 
adult  as  Meckel's  diverticulum,  of  which  we  distinguish  four  dif- 
ferent types.  These  represent,  with  tolerable  exactness,  the 
stages  of  embryological  changes  through  which  this  peculiar  structure 
has  to  pass. 

Type  I  . — If  the  arrest  in  development  has  taken  place  before  the 
clostire  of  the  opening  of  the  gut  in  the  yolk-sac  has  occurred,  we  find  a 
broad  fissure ^at  the  umbilicus,  through  which  fecal  matter  is  discharged. 
Associated  with  this  condition  is  generally  found  another  anomaly,  dating 
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back  to  the  same  embryonic  stage,  namely,  constricted  or  occluded  anus 
(see  Fig.  28). 

Type  II  . — This  is  a  somewhat  more  advanced  condition,  in  which 
the  fissure  is  smaller,  the  canal  longer,  and,  owing  to  an  intact  anal  orifice, 
the  intestinal  contents  pass  in  the  usual  manner.  This  type  may  be  pro- 
duced if  at  the  time  of  birth  a  diverticulum  still  extended  part  of  the 
way  into  the  cord  and  became  tied  off  with  it,  an  ulcerative  process  de- 
veloping in  the  diverticulum  and  leading  to  the  formation  of  an  umbilical 
fecal  fiscula  (see  Fig.  29). 

Type  III  . — ^This  is  a  still  further  advanced  stage.  The  ventral 
fissure  is  now  closed ;  the  vitelline  duct  persists  only  in  its  proximal  or 
ileal  portion,  forming  a  diverticulum  which  may  be  of  various  length. 


Fig.  a8. — ^Typb  I.  Diagram  op  thb  most  Primitivb 
Form  op  Mbckbl's  Diverticulum,  Rbsbmbling 
THE  Original  Vitelline  Duct. 

It  appears  as  a  short  canal  which  connects  the  ileum 
with  a  ventral  fissure,  the  extent  of  which  may  be 
considerable.  The  distal  ileum  is  insuf!iciently  devel- 
oped, the  anus  being  either  constricted  or  occluded, 
and  the  intestinal  contents  pass  through  the  fissure. 
The  canal  is  accompanied  by  the  remains  of  the 
omphalomesenteric  vessels. 


Fig.  29. — Type  II.     Diagram  op  a  More  Advanced 
Form  op  the  Diverticulum. 

The  fissure  persists,  but  is  narrower,  the  canal 
longer  and  more  slender,  and.  owing  to  an  intact 
anal  orifice,  the  intestinal  contents  pass  in  the  usual 
manner.  The  omphalomesenteric  vessels  accom- 
pany the  canal. 


while  its  distal  or  umbilical  portion  has  become  obliterated  and  trans- 
formed into  a  fibrous  cord  which  acts  as  a  suspensory  ligament  for  the 
diverticulum  (see  Fig.  30). 

Type  IV  . — ^This  is  the  form  most  frequently  met  with,  and  is  that 
which  is  most  apt  to  resemble  a  vermiform  appendix.  Here  the  ventral 
or  umbilical  portion  of  the  duct  has  become  absorbed  and  the  ileal  portion 
or  diverticulum  projects  from  the  free  border  of  the  ileum  (see  Fig.  31). 

The  length  of  Meckel's  diverticulum  varies  from  i  to  20  cm..  2.5 
cm.  being  the  most  frequent  measurement. 

The  width  may  be  that  of  the  ileum ;  more  often,  however,  it  is 
slightly  less ;  it  is  occasionally  very  narrow,  resembling  a  vermiform  appen- 
dix (Fig.  32).  Again,  many  cases  have  been  noted  in  which  a  diverticulum 
was  found  two  or  three  times  as  wide  as  the  adjacent  ileum. 
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The  diverticulum  is  generally  attached  to  the  free  margin  of  the 
ileum,  i,e,,  opposite  the  mesenteric  border,  in  which  case,  however,  its  axis 
frequently  points  toward  either  one  side  or  the  other.  It  may,  however, 
also  come  off  at  the  sides  or  even  near  the  mesentery.  Orth  (Lehrb.  d, 
speciellen  Path.  Anat,,  vol.  i,  p.  764)  states  that  it  may  even  be  found 
extending  between  the  leaves  of  the  ileal  mesentery;  but  it  seems  more 
likely  that  he  has  referred  to  a  false  or  distention  diverticulum.  If  at- 
tached to  the  free  border  the  passage  from  one  to  the  other  is,  as  a  rule, 
uninterrupted  by  any  valvular  structure.  Not  infrequently,  however, 
the  diverticulum  is  found  leaning  toward  the  ileum  in  a  distal  direction 


Pig.  30- — Type  III.    Diagkam  of  a  Still  Further  Advanced 
Form  op  Diverticulum. 

The  ventral  fissure  is  closed  and  the  distal  portion  of  the 
canal  has  become  transformed  into  a  fibrous  cord  which  may  or 
may  not  contain  remains  of  the  omphalomesenteric  vessels. 
The  proximal  portion  has  retained  its  lumen  and  appears  as  a 
sac  attached  to  the  free  border  of  the  ileum. 


Pig.  3 1 . — Type  IV.    The  Usual  Form  of 
Meckel's  Diverticulum. 

The  proximal  portion  of  the  oriKina] 
vitelline  duct  persists,  but,  having  become 
closed  at  its  end  and  detached  from  the 
umbilical  region,  it  appears  as  a  pouch 
hanging  free  from  the  convex  border  of 
the  ileum.  The  omphalomesenteric  ves- 
sels run  up  to  its  tip. 


(Fig.  33).  The  resulting  acute  angle  between  ileum  and  diverticulum 
gives  rise  to  the  formation  of  a  semilunar  valvular  fold  at  the  junction, 
similar  in  character  to  the  semilunar  fold  at  the  caeco-appendical  junction. 
The  diverticulum  may  be  closely  adherent  to  the  ileum  for  a  variable 
distance,  in  which  case  the  semilunar  fold  is  still  more  pronounced  (Fig. 
32).  Meckel  (**Ueber  die  Divertikel  am  Darmkanal,  *'  Arch,  f.  d.  Physiol., 
Halle,  1809,  vol.  9,  p.  421)  thought  that  this  narrowing  and  the  presence 
of  the  valve  signified  a  tendency  on  the  part  of  the  ileum  to  effect  a  normal 
closure  at  this  point.  If  the  fold  projects  from  both  the  distal  and  the 
proximal  margin  of  the  orifice,  this  assumption  is  not  without  ground, 
and  there  are  even  instances  where  the  opening  was  completely  occluded 
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(Orth,  loc.  cit.).    If  seen  only  on  the  side  toward  which  the  diverticulum 
leans,  it  should  be  regarded  as  of  merely  mechanical  origin. 

The  tip  of  the  diverticulum  is  a  subject  of  interest,  in  so  far  as  the 
muscular  coats  are  here  apt  to  leave  gaps  through  which  the  inner  coats 
may  protrude.  These  hernial  formations  vary  from  the  size  of  a  pea  to 
that  of  a  walnut.  They  are  identical  in  character  with  the  above-described 
distention  diverticula  found  at  any  point  of  the  alimentary  canal.  We 
thus  have  a  true  Meckel's  diverticulum  with  false  diverticula  at  its  cupola 
(Fig.  33).    Meckel  {loc.  cit.)  has  described  this  peculiarity  and  advanced 


Fio.  32. — An  Unusually  Narrow  Mbcrbl's  Diverticulum,  which  might  basily  bb  Mistaken  for  an 

Appendix. 

The  resemblance  is  still  more  marked  if  viewed  upside  down.  Careful  examination  of  its  mode  of  attach- 
ment and  recognition  of  the  fact  that  it  arises  from  the  ileum,  will  at  once  determine  the  true  character  of  the 
structure.  For  a  distance  of  2  cm.  the  diverticulum  is  adherent  to  the  ileum,  and  the  resulting  acute  angle  be- 
tween the  two  gives  rise  to  the  existence  of  a  semilunar  valvular  fold  at  the  junction,  which,  however,  docs  not 
suffice  to  prevent  free  communication  between  ileum  and  diverticulum.  The  diverticulum  has  a  well-developed 
mesenteriolum  arising  from  the  mesentery,  in  which  pass  the  omphalomesenteric  vessels  supplying  the  organ. 
Specimen  from  the  pathological  collection  of  the  Johns  Hopkins  Hospital,  506.    (Natural  size.) 

the  opinion  that  in  the  development  of  the  diverticulum  the  same  energy 
is  not  expended  as  in  the  development  of  the  intestine.  The  entire  process 
should  disappear,  and  it  is  not  surprising  that  for  this  reason  the  remaining 
portion,  on  account  of  less  firm  texture,  should  frequently  show  traces  of 
insufficient  development,  more  pronounced  in  the  last  and  weakest  spot — 
the  tip. 

The  muscular  layers  of  the  diverticulum  are  similar  to  those 
of  the  ileum, — viz.,  an  inner  circular  and  an  outer  longitudinal.  The  lat- 
ter, however,  is  very  delicate  in  some  specimens,  and  may,  in  places,  be 
wanting.     The  mucosa  is  also  identical  in  character  with  that  of  the 
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ileum,  and  Osler  (Ann.  Anat,  and  Surg.,  1881,  vol.  4,  p.  202)  mentions  a 
case  in  which  a  Peyer's  patch  was  found  in  a  diverticulum. 

The  blood  supply  is  of  sufficient  interest  to  merit  a  brief  de- 
scription. The  diverticulum  is  supplied  by  the  remains  of  the  vitelline  or 
omphalomesenteric  vessels.    These  belong  to  the  first  circulation  of  the 
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Fig.  33. — A  Mbckbl's  Diverticulum  Ilei  with  Several  Small  Distention  Diverticula  at  its  Distal 

Portion. 

The  diverticulum  is  situated  at  a  point  45  cni.  from  the  ileoceecal  valve  and  attached  to  the  free  border  of 
the  ileum,  pointing,  however,  slightly  toward  the  under  surface  of  the  intestine.  The  omphalomesenteric  vessels 
exist  only  on  the  under  side  (the  embryonic  left  side),  whence  they  send  their  branches  around  the  structure.  A 
triangular,  transparent,  non- vascular,  serous  fold  runs  in  the  distal  acute  angle  between  ileum  and  diverticulum. 
Observed  June  6,  1904.    (Natural  size.) 

embryo,  and  through  them  the  blood  of  the  vascular  area  inclosing  the 
yolk-sac  is  carried  into  the  two  primitive  aortas  of  the  embryo.  Veins 
accompany  these  arteries,  which  are  at  first  multiple,  but  when  the  intes- 
tinal canal  is  formed  they  are  reduced  to  two,  one  passing  on  either  side 
of  the  intestinal  tube.  When  the  intestine  bends  aw^ay  from  the  now  single 
aorta  to  form  its  first  loop,  the  primitive  mesentery  makes  its  appearance 
and  the  omphalomesenteric  arteries  unite  to  form  one  single  vessel,  which 
arises  from  the  aorta  and  passes  inside  the  newly  formed  mesentery  to 
the  most  ventral  portion,  where  it  divides  into  two  branches  which  pass 
right  and  left  around  the  intestine  and  then  into  what  remains  of  the 
vitelline  duct  and  yolk-sac.  The  omphalomesenteric  artery  changes  in 
later  stages  into  the  main  trunk  of  the  superior  mesenteric  artery,  and  the 
portion  of  the  intestine  in  the  adult  toward  which  this  artery  points  is  the 
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region  where  the  vitelline  duct  has  been,  and  where  we  have  to  look  for  a 
Meckel's  diverticulum. 

Even  if  the  diverticulum  disappears,  the  omphalomesenteric  artery 
may  persist  and  run  in  a  connective-tissue  strand  up  to  the  umbilicus. 
This  was  the  case  in  a  man,  fifty-four  years  of  age,  mentioned  by  Hunt- 
ington (**  Anatomy  of  the  Peritoneum  and  Abdomen, ''  1903).  The  strand 
containing  the  omphalomesenteric  artery  may  arise  from  the  ileum  or  from 
the  mesentery,  and  its  presence  among  the  intestines  is  undoubtedly  an 
element  of  danger.  According  to  Orth  (loc.  cit.),  this  fibrous  band  may 
exist  between  the  ileum  and  umbilicus  without  the  presence  of  a  divertic- 


Fig.  34. — A  Largb  Mbcrbl's  Divbrticulum  70  cm.  prom  thb  Valvb. 

It  is  supplied  by  two  omphalomesenteric  arteries,  one  of  which  has  given  rise  to  the  formation  of  a  mesen- 
teriolum  on  the  under  surface  (embryonic  left),  while  the  other  passes  in  close  contact  with  the  ileum  and  diver- 
ticulum along  the  upper  surface  (embryonic  right).  Broad  anastomosing  branches  pass  between  the  two. 
Autopsy,  March  17.  1899.    (Two-thirds  natural  size.) 

ulum ;  or  a  diverticulum  may  be  foxmd  adherent,  with  or  without  a  band, 
not  to  the  umbilicus  but  to  another  portion  of  the  parietal  or  visceral 
peritoneum;  and,  finally,  a  band  may  arise  from  the  umbilicus  and  be 
attached  not  to  the  intestine  but  elsewhere. 

The  diverticulum  may  be  supplied  by  two  persistent  branches  of  the 
omphalomesenteric  artery  or  there  may  be  only  one,  the  other  having 
become  atrophied.  From  the  material  at  my  disposal,  it  appears  that  the 
right  (embryonic  term)  or  upper  branch  is  more  apt  to  atrophy.  In  Fig. 
33  the  diverticulum  is  supplied  by  the  left  branch  (embryonic  term), — i.e., 
the  one  running  around  the  under  surface  of  the  ileum.     It  courses  along 
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the  side  of  the  diverticulum  toward  the  tip,  and  gives  off  branches  to 
right  and  left. 

In  case  there  are  two  omphalomesenteric  arteries  (Fig.  34),  they  ascend 
one  on  either  side,  but  not  exactly  opposite  one  another.  The  branches 
given  off  form  broad  anastomoses  with  those  coming  from  the  other  side. 
When  viewed  from  the  side,  we  see  three  or  four  superimposed  vascular 
arches  passing  in  intervals  of  i  to  2  cm.  from  the  right  to  the  left  omphalo- 
mesenteric vessel.  They  become  shorter  as  they  approach  the  tip.  All 
arteries  are  accompanied  by  veins. 

An  important  feature  of  the  vasctilarization  is  the  occasional  presence 
of  a  mesenteriolum  which  contains  the  omphalomesenteric 
vessels.  While  in  some  instances  in  which  the  diverticulum  is  short  and 
attached  to  a  portion  of  the  ileum  equally  far  away  from  the  mesenteric 
border,  the  vessels  hug  the  ileum  closely  without  lifting  up  any  serous 
fold;  in  other  instances,  in  which  the  diverticulum  is  long,  or  in  which 
it  arises  more  from  the  upper  or  lower  side  of  the  ileum,  the  vessels  are 
very  apt  to  Uft  up  a  serous  fold  of  various  size,  which  may  contain  a  con- 
siderable amount  of  fat  and  resemble  in  every  way  the  mesenteriolum  of 
the  appendix.  It  extends  from  the  mesentery  near  the  ileal  border  up  to 
the  tip  of  the  diverticulum,  but  may  also  be  shorter.  Sometimes  it  forms 
a  little  fatty  protuberance  at  the  tip.  It  is  evident  that  the  development 
of  such  a  structure  is  purely  mechanical,  resulting  from  the  oblique  posi- 
tion of  a  contracting  and  expanding  tube  in  which  the  vessels  were  sub- 
jected to  tension  and  lifted  up  a  triangular  peritoneal  reduplication. 
Excessive  distention  of  such  a  specimen  shows  clearly  that  tension 
of  the  vessels  produced  the  mesenteriolum  (Fig.  34).  If  there  are  two 
omphalo  -  mesenteric  arteries,  only  one  lifts  up  a  mesenteriolum,  i.e., 
the  one  on  the  concave  surface,  while  the  other  courses  along  the 
convex  side  of  the  ileum  and  diverticulum,  accompanied  by  a  varying 
amount  of  fat. 

A  diverticulum  may  also  possess  a  non-vascular  serous  fold, 
which  passes  in  the  acute  angle  between  the  ileum  and  diverticulum.  It 
is  triangular  in  form  and  closely  resembles  the  ileoaecal  fold  (Fig.  t^t^)- 

It  is  worthy  of  note  that  Meckel's  diverticulum  is  frequently  asso- 
ciated with  other  anomalies ;  such  as,  harelip,  cleft  palate, 
insufficient  development  of  the  bones  of  the 
skull,  spina  bifida,  congenital  deficiency  of 
septum  of  the  heart,  ventral  fissure,  double 
uterus,  horseshoe  kidney,  double  bladder,  ex- 
strophy of  bladder,  atresia  of  anus,  club-foot, 
supernumerary  digits,  transposition  of  the  \is- 
cera,     double    and     triple    monsters. 

Another  interesting  feature  is  that  a  Meckel's  diverticulum  has  been 
found  in  several  children  of  the  same  parents,  Jaeger  {Deutsche  Arch.  f. 
Physiol.,  Halle,  1817,  vol.  3,  p.  539)  reporting  two  cases  of  infants  with 
this  anomaly,  and  Riefkohl  (Berl.  kl.  Wochenschr.,  1874,  vol.  11,  p.  249) 
three,  one  of  the  three,  however,  being  doubtful. 
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Pathology. — The  presence  of  a  diverticulum  may  give  rise  to  a  num- 
ber of  pathological  conditions.  The  fibrous  band  passing  from  the  tip  of 
the  sac  to  the  abdominal  wall  or  to  any  part  of  the  viscera  may  form  a 
ring  in  which  the  bowel  can  become  strangulated.  The  existence  of  a 
valvular  structure  at  the  junction  between  the  ileum  and  the  diverticulum 
may  cause  a  retention  of  the  secretion  of  the  mucous  membrane  of  the 
diverticulum  and  give  rise  to  the  formation  of  a  cystic  dilatation,  a  so-called 
entero-cystoma. 

Foreign  bodies,  such  as  cherry-stones,  peas,  orange  pips  (Osler,  loc. 
cit.),  may  enter  a  diverticulum  and  bring  about  inflammation  and  ulcer- 
ation; while  fecal  concretions  have  not  to  my  knowledge  been  reported. 

Typhoid  ulceration  in  a  Peyer's  patch  situated  in  a  diverticulum,  >\'ith 
perforation,  has  been  observed  by  Galton  {Trans.  Path.  Soc.  Lond., vol.  23). 

A  diverticulum  may  enter  an  inguinal  hernia  and  become  adherent  with 
subsequent  inflammation  and  perforation. 

Finally,  it  may,  on  becoming  inflamed,  simulate  in  all  respects  an  at- 
tack of  appendicitis. 

Symptoms. —  The  symptoms  of  a  diverticulitis  are  in  all  respects 
similar  to  those  of  an  appendicitis,  except  that  the  pain  may  be  situated 
somewhat  higher  up  than  is  usual  in  inflammation  of  the  appendix,  as 
was  noticed  in  two  cases,  by  Finney.  A  good  illustration  of  such  a  case 
has  been  furnished  me  by  C.  Oviatt,  of  Oshkosh,  Wis.,  in  a  personal 
communication . 

The  patient,  who  was  a  man  thirty-six  years  old,  had  had  three  well-defined  attacks 
of  appendicitis  within  a  year.  The  last  attack  differed  from  the  others  in  the  fact  that 
there  were  two  distinct  foci  of  pain  and  tenderness,  one  slightly 
below  McBurney's  point,  the  other  about  12  cm.  above  it, 
nearly  on  a  line  with  the  umbilicus  and  at  the  outer  border  of  the  rectus  muscle.  He  was 
admitted  to  the  hospital  when  recovering  from  the  third  attack.  At  this  time  the  upper 
focus  was  more  sensitive  to  touch  than  the  lower.  The  ordinary  incision  along  the  border 
of  the  rectus  was  made,  and  an  appendix  which  contained  a  good-sized  fecal  stone  re- 
moved. Upon  extending  the  wound  to  the  upper  focus  of  pain,  a  mass  of  adhesions  was 
encountered,  which  when  freed  showed  a  Meckel's  diverticulum  8  cm.  in  length  and 
about  two-thirds  the  size  of  the  ileum.  It  had  evidently  been  but  recently  in  a  state  of  active 
inflammation  similar  to  that  in  the  appendix.  The  diverticulum  was  removed  close  to  the 
ileum,  and  the  wound  closed  with  the  Czemy-I.»embert  sutures;  the  abdominal  woimd 
was  closed  without  drainage.    The  patient  made  a  good  recovery. 

Treatment. —  The  operation  for  diverticulitis  consists  in  the  de- 
tachment and  isolation  of  the  diverticulum,  extreme  care  being  taken 
not  to  rupture  its  tender  coats.  The  mesentery,  if  present,  is  ligated, 
and  the  diverticulum  also  is  ligated  near  the  ileum,  the  bowel  wall  being 
kept  well  elevated,  and  pinched  together  to  prevent  any  escape  of  its 
contents.  The  wound  is  then  closed  with  mattress  sutures,  which  are  again 
turned  in  with  seroserous  sutures.  If  a  large  diverticulum  is  caught  in  a 
hernia  and  strangulated,  it  may  be  necessary  to  resect  the  bowel  in  part, 
or  even  across  its  entire  lumen. 
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CHAPTER  III. 

PHYSIOLOGY. 

Has  the  vermiform  appendix  any  function? 
If  so.  what  is  that  function,  and  is  it  of  any 
value  in  the  animal  economy?  These  are  questions  which 
have  interested  physiologists  for  more  than  a  century,  and  seem  to  be  still 
as  far  from  solution  as  ever. 

Presumption  is  all  we  have  as  yet  to  guide  us  in  answering  the  ques- 
tion: Has  the  vermiform  appendix  a  function?  But,  while  presumption 
from  analogy  and  from  accessory  data  may  suggest  an  affirmative  answer, 
an  ultimate  decision  must  rest  upon  the  crucial  test  of  demonstration. 
The  argument  from  presumption,  briefly  stated,  is  as  follows:  We  have 
in  the  appendix  a  distinct  division  of  the  alimentary  tract,  present  in  man, 
in  apes,  and  in  rodents.  Its  position  in  relation  to  the  caecum  is  such  as  to 
promote  the  escape  of  its  own  secretions,  while  hindering  the  ingress  of 
foreign  bodies  and  fecal  matter.  Moreover,  the  minute  anatomical  structure 
of  the  appendix  has  characteristics  especially  its  own,  being  peculiarly 
rich  in  lymphoid  tissue,  and  so  closely  related  to  the  tonsils  in  this  respect 
that  a  near  relation  between  the  two  as  regards  function  is  maintained  by 
some  observers. 

The  most  important  evidence,  however,  in  favor  of  a  function  of  eco- 
nomic value  attached  to  the  appendix,  is  the  fact  that,  instead  of  atrophy- 
ing before  or  shortly  after  birth,  it  actually,  in  embryonic  life,  replaces  a 
primordial  appendix  (see  "Embryology  of  the  Appendix,*'  Chap.  II)  and 
then  goes  on  to  full  development,  persisting  throughout  adult  life,  and 
even  into  extreme  old  age,  partaking  and  sharing  only  in  those  atrophic 
changes  of  the  body  at  large  which  are  the  index  of  senility. 

Against  these  facts,  on  the  other  hand,  we  have  the  numerous  experi- 
ments performed  in  vivo  by  surgeons,  in  which  healthy  or  relatively  healthy 
appendices  are  often  removed  without  deleterious  effect. 

It  is  necessary  for  us  to  accept  for  a  moment  the  argument  from  analogy 
in  favor  of  a  function  belonging  to  the  appendix,  in  order  to  reach  our 
second  hypothetical  question :  What  may  that  function 
be?  Is  it  nothing  more  than  a  share  in  the  gen- 
eral intestinal  system;  or  is  it  of  a  peculiar  and 
special  character?  Do  the  glands  of  the  appendix  merely  add 
numerically  to  the  total  ntmiber  of  microscopically  similar  glands  scattered 
at  greater  intervals  throughout  other  parts  of  the  intestine,  or  do  they 
secrete  some  as  yet  not  isolated  chemical  substance  exercising  a  special 
influence  upon  digestion  at  this  point  in  the  alimentary  tract?  The  argu- 
ment from  analogy  for  a  special  fimction  may  be  briefly  stated  thus:  In 
the  first  place,  the  functions  of  a  number  of  organs  heretofore  considered 

43 

Digitized  by  VjOOQ IC 


44  APPENDICITIS 

functionless,  as  the  thyroid,  thymus,  and  suprarenal  glands,  have  proved 
of  such  inestimable  value — nay,  so  necessary  to  normal  life — that  the  scien- 
tific physiologist  will  do  well  to  reserve  his  judgment  in  regard  to  the  ap- 
X  pendix,  and  occupy  an  attitude  of  expectant  observation.  Again,  as  in  the 
upper  part  of  the  digestive  tract  special  secretions  are  poured  in  from  such 
important  organs  as  the  liver  and  pancreas,  so  in  the  lower  may  we  not  ex- 
pect, after  the  sudden  transition  from  ileum  to  colon,  to  find  some  analogous 
organ  or  organs  profoundly  modifying  the  food  under  its  altered  conditions? 

In  summing  up  the  evidence,  I  can  only  repeat  that  we  await  the  final 
test  of  demonstration.  Anatomy  makes  plain  to  us  the  structural  pecu- 
liarities of  the  appendix,  but  leaves  us  entirely  in  doubt  as  to  the  existence 
of  a  fimction ;  it  remains  for  the  physiologist,  or  more  properly  the  physio- 
logical chemist,  to  detach  the  appendix  in  some  animal  suited  for  the  pur- 
pose, turn  it  into  the  surface  of  the  body  and  study  its  secretions,  for  by 
demonstration  alone,  as  I  have  said,  can  the  question  of  function  be  finally 
determined. 

Before  leaving  the  subject,  I  think  it  will  be  of  interest  to  give  a  brief 
account  of  the  opinions  held  by  different  distinguished  writers  of  an  earlier 
date,  beginning  with  the  great  Lieberkuhn. 

J.  N.  Lieberkuhn  {De  Valvula  coli  et  usu  processus  vermicularis,  I.  D., 
Lugd.,  Bat.,  1739)  says:  '*The  surface  of  the  vermiform  appendix  is  full  of 
glands  secreting  a  fluid  which  mingles  with  the  faeces  in  the  caecum,  and  by 
diluting  these  prevents  their  remaining  stationary  and  doing  harm.  Glands 
of  the  same  character  are  present  in  the  caecum,  but  those  of  the  appendix 
possess  greater  strength  and  usefulness.  The  fact  that  the  appendix  contracts 
at  the  same  time  as  the  caecum,  prevents  any  foreign  body  entering  its  lumen. ' ' 

J.  VossE  (De  intestino  ccsco  ejusque  appendice  vermiformi,  I.  D.,  Gotting., 
1749)  says:  **The  uses  of  the  vermiform  appendix  are  as  yet  imperfectly 
understood,  but  when  the  character  of  its  structure  is  considered,  it  will 
be  seen  that  its  uses  are  other  than  those  of  the  caecum.  The  surface  of  the 
appendix  is  full  of  glands,  which  secrete  a  mucous,  or  rather  a  gelatinous 
layer.  As  there  is  naturally  a  tendency  for  faeces  to  accumulate  and  harden 
in  the  caecum,  there  must  be  some  provision  by  which  they  are  rendered 
more  fluid.  Glands  are  present  for  this  purpose  in  the  caecum,  but  they 
are  not  sufficient  and  require  aid.  The  function  of  the  vermiform  appendix 
is  to  provide  additional  secretion.'' 

Herlin  (Jour,  de  m^d.  chir.  et  phar.,  July,  1768,  p.  321)  published  some 
observations  in  regard  to  the  appendix  which  assume  that  its  function  is 
mechanical. 

G.  VON  DEM  BuscH  (Dc  mtesHno  ccbco  ejusque  processu  vermiformi,  I. 
D.,  Gotting.,  1814)  emphasizes  the  view  taken  by  Lieberkuhn  as  to  the 
secretion  from  glands  in  the  appendix  poured  into  the  caecum.  **If, '*  he 
says,  **the  vermiform  appendix  yields  a  mucous  secretion,  and  if  this  secre- 
tion is  the  same  as  saliva  and  pancreatic  juice*' — which  he  assumes  as 
probable — "then  the  appendix  must  be  considered  as  a  second  salivary  or 
pancreatic  gland,  while  the  caecum  is  a  second  stomach.'' 
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The  next  contribution  to  the  subject  which  I  have  found  is  that  by  H. 
Cummin,  in  the  form  of  a  letter  (Med.  Times  and  Gaz,,  1852,  vol.  2,  p.  498) 
in  which  he  suggests  that  the  appendix  is  a  remnant  of  intra-uterine  life, 
like  the  \imbilical  ring  and  the  fossa  ovalis.  In  a  series  of  dissections  of  the 
human  foetus  at  different  stages  of  growth,  which  had  extended  over  some 
years,  he  had  always  found  the  colon  tapering  into  the  vermiform  appendix. 
He  had  also,  once,  in  a  very  young  subject,  foxmd  the  extremity  of  the 
appendix  attached  to  the  peritoneal  surface  of  the  umbilical  ring.  Re- 
flecting on  these  facts,  he  says,  and  remembering  that  the  umbilical  vesicle 
and  the  w'hite  filament  extending  from  it  are  now  admitted  to  be  the  empty 
yolk-sac  and  its  duct,  he  has  been  led  to  the  conclusion  that  the  vermiform 
appendix  is  undoubtedly  the  anatomical  termination  of  the  vitelline  duct. 
Anatomists  who  will  take  the  trouble  to  make  the  dissections  above  alluded 
to,  and  to  observe  the  gradual  expansion  of  the  appendix  into  the  colon  as 
well  as  the  length  of  the  tapering  gut  from  the  point  at  which  the  ileum 
enters,  will,  he  thinks,  agree  with  him. 

I  have  found  nothing  further  upon  the  subject,  beyond  passing  con- 
jectures, until  the  year  1888,  a  period  when  our  knowledge  of  the  appendix 
was  entering  upon  its  present  era.  H.  H.  Smith  (**The  Appendix  Ver- 
miformis,  its  Function,  Pathology,  and  Treatment,**  Jour,  Amer.  Med, 
Assoc,  1888,  vol.  10,  p.  797)  then  writes  as  follows:  **That  the  appendix 
exerts  some  influence  on  the  action  of  the  caecum  in  digestion  is  quite 
probable,  as  its  mucous  coat  differs  very  materially  from  that  of  the  caecum 
and  colon  in  the  arrangement  of  capillaries  and  mucous  crypts,  as  shown 
by  the  minute  injections  made  by  Neill  of  Philadelphia,  in  1851;  whilst 
Gerlach  states  that  the  intervening  spaces  between  the  crypts  of  the  appen- 
dix are  so  prominent  as  to  make  them  look  like  small  bridges — a  marked 
anatomical  difference.  With  this  vascular  structure,  we  may  well  suppose 
that  the  secretion  of  the  appendix  is  free,  and  differs  in  some  way  from  the 
caecum.  Perhaps  it  is  the  source  of  a  lactopeptone  mixed  with  a  large 
amount  of  mucus  and  some  phosphates  or  some  carbonate  of  lime,  that  in 
some  way  modifies  the  formation  of  feces,  and  by  its  mucous  secretion 
facilitates  their  passage  up  the  ascending  colon ;  hence,  an  early  symptom 
of  appendicitis  is  constipation.  The  presence  of  an  appendix  vermiformis 
in  certain  herbivorous  animals  and  its  absence  in  the  camivora,  would  also 
seem  to  indicate  that  this  organ  has  some  influence  on  the  digestion  of 
vegetable  matter.  Tiedeman  and  Gmelin  long  since  observed  that  the 
gastric  juice  of  the  herbivora  possessed  this  power,  whilst  that  of  the  car- 
nivora  (that  have  no  appendix)  is  not  sufficiently  active  to  destroy  coarse 
vegetables,  cereals,  or  hay  and  straw. '' 

We  proceed  now  to  another  question  of  physiological  interest,  namely : 
Has  the  appendix  any  proper  movements?  Every 
observer  who  has  examined  appendices  with  the  abdomen  open,  and 
noted  the  length  of  the  appendix  before  and  after  removal,  must  often 
have  been  struck  by  the  fact  that  an  appendix  of  some  length  within  the 
body  often  appears  much  shorter  when  removed,  and  that  an  appendix 
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which  is  flaccid  in  situ  naturalis  sometimes  becomes  firm  and  even  rigid 
when  excised  and  laid  upon  the  table.  I  have  myself  seen  an  appendix, 
measuring  9.5  cm.  before  removal,  contract  to  a  little  over  4  cm.  after  it 
was  removed;  and  Van  Lennep  mentions  a  case  in  which  the  appendix 
appeared  to  be  in  spasmodic  contraction  and  full  of  something  that  could 
not  be  emptied  by  compression,  but  as  soon  as  it  was  removed  and  laid 
upon  a  plate,  it  spontaneously  expelled  a  mass  of  soft  faeces  {Hahn.  Med, 
Month.,  Jan.,  1895).  No  definite  observations  recording  contractions  of 
the  appendix  have  as  yet  been  published;  and  therefore  the  follov\-ing 
piece  of  practical  work  by  E.  Hurdon  is  of  special  value,  giving,  as  it  does, 
a  graphic  representation  of  the  contractions  of  the  appendix  in  the  rabbit 
in  response  to  stimulation  by  electricity. 
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Pig.  35- — ^The  larger  curves  indicate  the  peristaltic  waves,  and  the  secondary  curves  the  simple  muscular  con- 
tractions.     The  respiratory  movements  are  indicated  by  the  undulations. 

The  apparatus  used  was  similar  to  that  employed  by  Bayliss  and 
Starling  (Jour.  Physiol.,  1899,  vol.  24,  p.  99)  in  their  experiments  on 
rabbits,  with  a  few  unimportant  modifications.  The  abdomen  of  a  medium 
sized  rabbit  was  opened  under  normal  salt  solution,  at  a  temperature  of 
37.5^0.;  a  longitudinal  incision  was  then  made  in  the  wall  of  the  caecum, 
on  the  side  opposite  to  the  attachment  of  the  mesentery,  and  a  balloon 
inserted.  The  appendix  was  next  brought  out  of  the  abdominal  cavity 
and  immobilized  on  a  small  stand,  after  which  the  levers  were  attached  to 
it  by  sutures.  The  point  where  the  balloon  was  inserted  was  then  fixed, 
so  as  not  to  interfere  with  the  motion  of  the  levers.  Small  regu- 
lar contraction  waves  followed  the  insertion 
of  the  balloon,  and  continued  to  do  so.  Inflation 
of  the  balloon  was  followed  by  deep  regular  peri- 
stalsis, plainly  visible  and  clearly  recorded  on 
the    drum    (see   Fig.    35). 
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Chauveau  in  1882  {Lyon  m^d,,  1882,  vol.  41,  p.  272)  demonstrated  that 
the  injection  of  micro-organisms  into  the  abdominal  cavity  might  be 
followed  by  peritonitis,  and  Pawlowsky  in  1887  and  1889  (Centrbl,  f. 
Chtr.,  1887,  vol.  14,  p.  881,  and  Virchoiv's  Archives,  1889,  vol.  117,  p.  469) 
produced  the  condition  by  the  use  of  virulent  micrococci,  while 
Weichselbaum  in  1888  (Centrbl.  f.  BakterioL,  1888,  p.  2>^)  showed  that 
peritonitis  might  be  caused  by  Micrococcus  pneumoniae. 
The  accurate  investigation  of  peritonitis  in  its  relation  to  appendicitis 
may  be  said  to  have  begun,  however,  with  Laruelle,  who  in  1889  isolated 
Bacillus  coli  from  the  exudate  in  a  general  peritonitis  following 
an  inflammatory  process  in  the  appendix.  He  was  quickly  followed  by 
E.  Frankel  {Munch,  med.  Wochenschr,,  1890,  p.  23)  and  Predohl  {ibid,, 
p.  22),  both  of  whom  examined  a  considerable  number  of  cases  and  came 
to  an  almost  identical  conclusion.  Frankel  found  Streptococcus 
pyogenes  in  the  majority  of  the  15  cases  which  he  examined,  and 
therefore  believed  that  this  organism  played  the  chief  r61e  in  the  etiology 
of  peritonitis,  the  other  bacteria  present  being  secondary  invaders  from  the 
intestinal  tract,  in  which  view  Predohl  agreed,  in  spite  of  the  fact  that  he 
himself  fotmd  a  mixture  of  bacteria  in  his  culture  tubes. 

A  year  later  (1891)  Frankel  examined  31  cases  of  peritonitis  associated 
with  appendicitis,  and  found  Bacillus  coli,  Bacterium 
aerogenes.  Micrococcus  pneumoniae,  and  Micro- 
coccus aureus  present  in  addition  to  Streptococcus 
pyogenes.  The  cultures  of  Bacillus  coli  obtained  by 
Frankel  proved  virulent  to  smaller  animals — a  fact  which  convinced  him 
that  this  organism  played  no  small  part  in  the  etiology  of  appendicitis. 

From  this  time  forward,  two  distinct  views  have  been  held  in  regard  to 
the  bacteriology  of  appendicitis,  each  being  advocated  by  accurate  ob- 
servers, and  supported  by  careful  examinations  of  inflamed  appendices. 
On  the  one  hand,  a  number  of  bacteriologists  have  isolated  Strep- 
tococcus from  the  peritoneal  exudate  in  the  majority  of  their  cases, 
either  alone  or  in  combination  with  other  organisms,  and,  therefore,  they 
consider  that  this  organism,  which  is  capable  of  setting  up  most  extensive 
and  virulent  inflammations  in  other  parts  of  the  body,  as  well  as  pronounced 
and  fatal  infections,  must  also  be  responsible  for  inflammation  of  the 
appendix  and  resulting  peritonitis.  On  the  other  hand,  many  investigators 
have  utterly  failed  to  isolate  Streptococcus  from  the  pus  about 
the  appendix,  or  in  the  general  cavity  of  the  abdomen,  finding  instead 
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Bacillus  coli,  or  some  other  organism  derived  from  the  intestinal 
tract,  and,  as  they  are  unwilling  to  admit  that  they  have  missed  Strep- 
tococcus (although  it  is  notoriously  easy  to  overlook),  they  regard 
other  bacteria  as  the  causative  agents  in  appendicitis.  It  must  be  ad- 
mitted, however,  that  their  views  have  received  considerable  support 
from  the  fact  that  Bacillus  coli,  originally  looked  upon  as  non- 
pathogenic, can,  in  rare  instances  and  in  large  doses,  produce  a  fatal 
hemorrhagic  peritonitis  in  rabbits. 

A  few  of  the  more  important  investigations  bearing  on  this  question  are 
the  following:  Malvoz  (Arch,  de  m^d.  experim.  ei  d'anat.  path,,  1891,  p. 
593)  found  Bacillus  coli  in  6  cases  of  peritonitis  without  perfora- 
tion, and  Welch  (Med.  News,  1891,  vol.  59,  p.  669)  found  it  in  3  cases 
subject  to  intestinal  ulceration,  as  well  as  in  several  cases  of  appendical 
abscess.  Both  Streptococci  and  Micrococci,  however, 
were  found  with  the  Bacillus  coli.  In  1892  Jalaguier  (Bull, 
et  m&m.  Soc.  de  Chir,,  1892,  vol.  18,  p.  391)  isolated  Bacillus  coli 
from  the  exudate  in  peritonitis  following  perforation,  together  with 
Micrococcus  aureus,  Bacillus  subtilis,  and  Ba- 
cillus lacticus,  but  Clado,  in  10  examinations  found  only 
Bacillus  coli.  On  the  other  hand,  Korte  in  1892  (Arch,  f.  klin. 
Chir.,  1892,  vol.  44,  p.  612),  after  examining  19  cases,  reported  that  he 
found  Streptococcus  and  Micrococcus  in  the  majority 
of  them.  Tavel  and  Lanz  {Miitheil  a,  klin,  u,  med.  Instit.  der  Schweiz, 
1893,  Reihe  i,  Hft.  i)  investigated  24  cases  of  appendicitis,  studying 
carefully  the  different  organisms  encountered,  and  determined  these  to  be 
Bacillus  coli,  Bacillus  pyocyaneus.  Bacillus 
foetidus  1  i que f a c i e n s ,  Diplococcus  i n t e s t i n a  1  i  s  , 
both  major  and  minor,  Diplococcus  liquefaciens,  Dip- 
lococcus pneumoniae,  and  Streptococcus  pyo- 
genes, besides  a  bacillus  belonging  to  the  diphtheritic 
group,  and  one  belonging  to  the  glanders  group.  They  also  found 
a  number  of  organisms  in  the  microscopic  examinations  of  the  exudate 
which  could  not  be  obtained  in  pure  culture,  organisms  resembling  Ac- 
tinomyces, besides  Bacillus  tetani,  some  s  a  r  c  i  n  a 
forms,  and  some  other  bacteria  taken  to  be  anaerobes,  and,  as  they 
found  in  several  cases  that  only  Bacillus  coli  could  be  cultivated 
out  of  a  mixture  of  different  organisms  seen  in  the  pus,  they  concluded 
that  its  importance  had  been  much  exaggerated  by  previous  observ^ers. 
Other  important  investigations  are  those  of  Harbitz  (Noesk.  Mag,  for 
Laegevidenskahen,  1896,  p.  461),  who  in  14  cases  of  appendicitis  found 
Bacillus  coli.  Streptococcus  and  Micrococcus  ; 
those  of  AcHAUD  and  Broca  {Bull,  et  mint,  de  la  Soc,  nt^d,  des.  hdp,  de 
Paris,  1897,  p.  442),  who  in  20  cases  found  Bacillus  coli  alone 
7  times,  Bacillus  coli  together  with  Streptococcus, 
Pneumococcus,  and  Micrococcus  10  times,  with  only  3 
cases  in  which   Bacillus  coli  could  not  be  isolated ;   and  those  of 
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Deaver  (Ann,  Surg.,  1898,  vol.  27,  p.  303),  who  in  200  cases  found  a 
mixture  of  Bacillus  coli,  Streptococcus,  and  Micro- 
coccus usually  present. 

The  foregoing  observations  apply  only  to  the  bacteria  which  can  be 
cultivated  by  ordinary  means,  and  which  grow  in  the  presence  of  oxygen. 
The  conditions  around  the  appendix  and  in  the  general  cavity  of  the  peri- 
toneum, however,  favor  the  development  of  pure  anaerobic  bac- 
teria, that  is,  bacteria  growing  only  w^hen  oxygen  is  excluded,  as  well  as 
those  growing  indifferently  in  the  presence  or  absence  of  this  substance ; 
hence,  we  should  expect  to  find  a  considerable  number  of  bacteria  of  that 
character  in  the  exudate.  There  is  every  reason  to  believe  this  is  the  case, 
but  the  only  extensive  investigation  bearing  out  the  supposition  is  that  of 
Veillon  and  Zuber  {Arch,  de  mid,  experim,  et  d'anat,  path.,  1898,  p. 
517),  who  in  22  cases  of  gangrenous  and  fetid  inflammation  of  the  appen- 
dix, foimd  pure  anaerobes  mixed  with  Bacillus  coli  and 
Streptococcus  in  19  cases.  They  determined  5  different  species 
of  anaerobes,  —  namely,  Bacillus  fragilis.  Bacillus 
ramosus,  Bacillus  perfringens,  Bacillus  fusi- 
form i  s ,  and  Bacillus  furcosus,  which  they  considered 
responsible  for  the  gangrenous  conditions  of  the  appendix  and  for  the 
intoxication.  Finally,  Krogius  {Finska  Lakaresdllskapets  handlingar, 
1899.  p.  1 198)  investigated  40  cases  of  appendicitis  and  peritonitis,  isolat- 
ing Bacillus  coli  35  times,  Diplococcus  pneumoniae 
2 1  times,  Diplococcus  intestinalis  6  times.  Strep- 
tococcus coli  gracilis  once.  Streptococcus  pyo- 
genes once.  Bacillus  pyocyaneus  twice,  and  Proteus 
vulgaris  once.  In  7  cases  he  found  only  Bacillus  coli; 
in  27  cases,  a  mixture  of  tw'o  or  three  different  species;  and  in  only  3 
cases  did  the  cultures  agree  with  the  results  found  in  the  original  exami- 
nation of  the  exudate.  He  also  found  2  species  of  anaerobes  which 
he  identified  as  the  forms  described  by  Veillon  and  Zuber  as  Bacillus 
ramosus  and  Bacillus  perfringens. 

Investigations  at  the  Johns  Hopkins  Hospital  bear  out  in  general  the 
observations  of  Krogius  and  those  of  Tavel  and  Lanz,  although  some 
difference  in  results  naturally  arises  from  the  different  means  employed 
for  the  identification  of  the  bacteria.  Nearly  1000  cases  of  disease  in  the 
appendix  were  examined  bacteriologically,  and  the  results  obtained  from 
the  entire  series  may  be  briefly  summarized  by  the  study  of  100  cases 
taken  quite  at  random  from  the  surgical  records.  Thus,  in  100  cases  of 
app)endicitis  in  which  either  the  lumen  of  the  appendix,  the  peri-appendical 
tissue,  or  the  general  cavity  of  the  abdomen  was  examined,  the  Strep- 
tococcus was  found  in  only  16  cases,  while  Bacillus  coli  was 
present  in  86.  Bacillus  lactis  aerogenes  was  obtained  in 
10  cases,  and  members  of  the  hog  cholera  group  in  10  cases. 
Bacillus  pyocyaneus  was  found  in  2  cases.  Bacillus  fe- 
calis    alcaligenes    in    3,    Proteus    vulgaris    in    4,    and 


Digitized  by 


Google 


$0  APPENDICITIS 

Bacillus  aerogenes  capsulatusof  Welch  in  4  cases.  In 
the  majority  of  the  cases,  several  species  of  organisms  were  isolated  side 
by  side,  no  matter  whether  thej^t^^ien  oTfli^^Rpendix  only  was  examined, 
or  a  localized  peritonitis  aroMi^^the  appenai^Q^a  general  inflammation 
of  the  serous  membrane.     A? 

This  brief  summary  of  *\j|ieiiHHDdkQslft1^aijjfMiat  the  results  obtained 
by  different  investigators  (Aa  this  subject  are  rerMrkably  in  accord,  taking 
into  consideration,  of  coursSs^ttojtgAha  ^^gpiments  were  carried  on  in 
laboratories  situated  in  countries" WlQeiy'separa ted  by  distance,  and  by 
bacteriologists,  each  of  w^hom  employed  a  technic  characteristic  of  his  own 
laboratory.  This  striking  agreement  is  accounted  for  by  the  fact  that  the 
conditions  existing  in  the  caecum  and  appendix  are  practically  uniform, 
not  only  in  the  normal  state  of  the  organs,  but  even  when  the  appendix 
is  attacked  by  disease  or  affected  by  the  sequelae  to  inflammation  of  it. 
We  believe  that  the  bacteria  found  in  inflammatory  conditions  of  the 
appendix  are  present  in  the  normal  intestinal  tract  in  all  cases  except 
those  rare  and  not  well  authenticated  instances  when  appendicitis  de- 
velops during  the  course  of  an  infectious  disease,  a  condition  imder  which  it 
has  been  stated  that  inflammation  in  the  appendix  may  be  set  up  by  the 
organisms  causing  the  original  infection. 

The  caecum  is  the  point  which  offers  the  very  best  conditions  in  the 
entire  intestinal  tract  for  the  development  of  bacteria.  In  the  stomach, 
organisms  taken  from  the  external  world  find  a  medium  too  highly  acid 
for  their  rapid  multiplication;  in  the  small  intestine,  bacteria  meet  with 
insufficient  pabulum  to  sustain  life ;  therefore,  it  is  only  when  the  ileocaecal 
valve  is  reached  that  we  find  conditions  allo^\4ng  an  abundant  develop- 
ment of  micro-organisms.  Here  the  reaction  is  favorable  to  the  gro^^iih  of 
bacteria,  and  sufficient  undigested  food  is  present  to  supply  the  nutriment 
necessary  to  their  increase.  Not  only  are  plates  taken  from  this  region 
thickly  crowded  w4th  colonies,  but  the  greatest  diversity  of  the  forms 
cultivated  is  thus  obtained,  even  under  ordinary  methods  of  isolation. 
By  special  technic  the  number  of  different  bacteria  found  in  the  ileocaecal 
region  may  be  greatly  increased,  the  niunber  of  bacteria  in  diseased  condi- 
tions of  the  bowel,  even  in  normal  conditions,  being  always  much  aug- 
mented. By  direct  continuity,  the  bacteria  spread  from  the  caecum  to  the 
kimen  of  the  appendix,  in  which  the  flora  is  identical  w4th  that  of  the 
accum,  so  far  as  the  varieties  of  micro-organisms  are  concerned.  Hence, 
we  hav^e  the  most  favorable  conditions  for  the  rapid  development  of  bac- 
teria through  to  the  walls  of  the  appendix,  and  the  initiation  of  an  inflam- 
matory process,  the  limitations  of  which  will  be  largely  although  not 
entirely  determined  by  the  virulence  of  the  invading  micro-organisms. 
The  following  species,  in  our  estimation,  are  of  greatest  importance  in 
initiating  and  extending  inflammations  of  the  appendix. 

Streptococcus  pyogenes  (Rosenbach,  1884). — This  organism  can  be 
isolated  in  only  the  minority  of  cases  of  appendicitis;  nevertheless,  it 
must  be  considered  as  of  the  greatest  importance  etiologically  in   the 
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causation  of  the  disease.  It  is  especially  associated  with  all  cases  of  very 
severe  infection,  and  is  the  usual  cause  of  extensive  and  rapidly  fatal 
peritonitis.  It  is,  however,  an  organism  somewhat  difficult  to  cultivate 
artificially,  even  when  present  in  pure  culture,  and  when  associated  with 
other  micro-organisms  it  is  often  overgrown  by  bacteria,  which,  although 
more  \4able,  are  not  more  virulent.  Its  colonies,  which  are  small  and 
almost  transparent,  are  easily  missed  in  examining  both  agar  and  gelatin 
plates.  It  is,  however,  a  normal  inhabitant  of  the  intestinal  tract,  espe- 
cially the  portion  of  the  caecum  near  the  appendix.  The  Strepto- 
cocci are  organisms  possessing  great  variability  in  virulence,  some 
species  being  capable  of  setting  up  rapidly  fatal  infections,  while  others, 
on  the  contrary,  limit  their  pathogenic  action  to  the  production  of  local 
abscesses.  It  is  impossible  to  estimate  the  virulence  of  any  given  species 
v^ithout  extensive  animal  experimentation,  but  its  demonstration  in  the 
pus  of  appendicitis  must  be  invariably  regarded  as  of  the  gravest  prog- 
nostic significance.  Morphologically,  it  is  apt  to  grow  in  the  tissues  simply 
as  a  diplococcus  or  as  short  chains,  only  assuming  its 
characteristic  appearance  after  several  generations  on  artificial  media. 

Bacillus  coli  communis  (Bacillus  coli,  Migula,  1900). — This  organism, 
originally  discovered  by  Escherich  in  the  dejecta  of  infants,  has  since  been 
shown  by  ntmierous  observ^ers  to  exist  normally  in  the  intestinal  tract  of 
man,  as  well  as  to  have  a  wide  and  extensive  distribution  in  Nature.  Mor- 
phologically, it  appears  as  a  small  plump  bacillus,  slowly  motile,  and 
possessing  universal  flagella.  It  is  easily  cultivated  on  all  artificial  media 
in  the  laboratory,  growing  abundantly  as  a  whitish-yellow  deposit  on 
surface  of  solid  media,  always  acidifying  and  coagulating  milk,  and  break- 
ing up  the  carbohydrates  with  the  evolution  of  acid  and  gas,  but  not 
liquefying  any  proteid  material.  Originally  supposed  to  be  lacking  in  any 
pathogenic  action,  it  has  now  been  shown  to  possess  considerable  viru- 
lence— its  various  species  differing  greatly  in  this  respect.  Intravenous 
and  intraperitoneal  injection  of  large  doses  will  kill  smaller  animals,  and 
epidemics  among  them  have  been  found,  in  many  cases,  to  be  caused  by 
organisms  differing  in  no  essential  particular  from  typical  cultures  from 
the  intestinal  tract  of  man.  Certain  species  of  Bacillus  coli  are 
especially  prone  to  set  up  hemorrhagic  peritonitis,  and  its  pus-producing 
properties  have  long  been  recognized  by  observers  who  have  found  it  in 
superficial  abscesses,  it  having  been  originally  described  in  this  location  as 
Bacillus  pyogenes  foetid  us.  It  occurs  in  the  pus  of  general 
peritonitis,  in  abscesses  around  the  appendix  and  in  its  lumen;  sometimes 
in  pure  cultures  and  sometimes  mixed  with  other  micro-organisms.  It  is 
the  most  common  secondary  invader  in  all  cases  of  appendicitis  and  peri- 
tonitis caused  by  the  Streptococcus  or  by  other  organisms,  and 
it  may  have  an  exalted  virulence,  when  associated  with  other  bacteria. 
Not  only  can  Bacillus  coli  be  obtained  from  those  cases  in  which 
other  and  more  virulent  bacteria  are  found,  but  in  a  large  number  of  cases 
it  is  the  only  species  which  can  be  isolated.  In  these  cases  the  micro- 
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scopic  examination  of  the  exudate  is  confirmed  by  the  cultural  experi- 
ments, and  no  evidence  exists  to  show  that  the  Streptococcus 
was  present  and  was  overlooked.  Moreover,  the  type  of  the  disease  in 
these  cases  is  much  milder  than  in  those  in  which  Streptococci 
are  foimd,  the  inflammation  being  often  limited  to  the  tissues  in  the  im- 
mediate vicinity  of  the  appendix,  the  resulting  peritonitis  being  less  ex- 
tensive and  less  severe,  besides  manifesting  a  greater  tendency  to  the 
formation  of  localized  abscesses,  with  the  production  of  large  quantities 
of  pus  of  a  peculiarly  fetid  character. 

Bacillus  pyocyaneus  (Pseudomonas  aeriginosa,  Migula,  1900). — ^This 
organism,  known  for  a  long  time  as  the  **bacillus  of  blue  pus," 
occurs  in  the  contents  of  the  intestinal  tract  in  a  large  number  of  cases, 
in  so  many,  indeed,  that  it  may  be  looked  upon  as  a  normal  constituent  of 
the  alimentary  canal.  Morphologically,  it  is  a  very  small,  actively  motile 
bacillus,  characterized  by  its  imparting  to  all  culture  media  a  green  color, 
now  known  to  be  due  to  the  production  of  the  pigments  fluorescin  and 
pyocyanin.  It  is  easily  cultivated  in  all  satisfactory  media,  and  is  sepa- 
rated from  the  other  fluorescent  organisms  by  its  ability  to  break  up  pro- 
teid  material,  such  as  gelatin,  casein,  and  blood-serum,  causing  their 
complete  liquefaction,  and  also  by  its  inability  to  split  up  carbohydrate 
solutions.  It  is  possessed  of  considerable  pathogenic  properties.  When 
introduced  into  the  genito-urinary  system  it  may  set  up  extensive  infec- 
tions, ascending  from  the  bladder  to  the  ureters  and  kidneys,  or  it  may 
invade  the  body  through  a  superficial  lesion  of  the  intestinal  mucosa  and 
originate  a  systemic  infection  with  fatal  outcome.  Experimentally, 
Bacillus  pyocyaneus  can  occasion  an  extensive  hemorrhagic 
and  fibrinopurulent  inflammation  of  the  peritoneum,  rapidly  causing  death 
when  introduced  into  the  abdominal  cavity  of  smaller  animals.  There  are 
a  small  number  of  cases  in  which  its  relation  to  appendicitis  has  been  well 
demonstrated,  but  it  has  been  reported  in  this  connection  only  a  few  times, 
and  at  the  Johns  Hopkins  Hospital  it  is  found  to  be  one  of  the  rarer  patho- 
genic agents  encountered  in  this  disease.  It  is  possible  that  it  originates 
inflammatory  processes  in  the  appendix,  but  more  probably  it  is  a  secondary 
invader  of  structures  already  diseased. 

Bacillus  proteus  vulgaris  (Bacillus  vulgaris,  Migula,  1900). — Proteus 
forms,  including  several  distinct  species,  are  normally  found  in  the  intes- 
tinal tract,  and  occasionally,  though  rarely,  in  the  pus  around  the  appendix, 
as  well  as  in  peritonitis.  They  are  easily  recognized  on  the  surface  of  agar 
and  gelatin  by  their  characteristic  spreading  colonies.  Experimentally, 
these  bacilli  can  originate  extensive  inflammation  of  the  peritoneum  in 
smaller  animals,  resulting  in  death,  but  their  pyogenic  properties  in  man 
are  still  problematic.  They  are  rarely  met  with  alone  in  appendicitis, 
being  usually  associated  with  other  bacteria.  It  is  probable  that  they 
seldom  initiate  the  morbid  process  in  the  appendix,  but,  like  many  other 
intestinal  bacteria,  they  travel  through  a  ruptured  intestinal  wall  in  the 
wake  of  more  actively  pathogenic  agents. 
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Micrococcus  pyogenes  (Micrococcus  aureus,  Migula,  1900). — The  Mi- 
crococci, or,  as  they  are  usually  called,  the  Staphylococci, 
occur  but  rarely  in  the  inflammation  of  the  peritoneal  cavity.  Morpho- 
logically, they  appear  as  collections  of  spherical  organisms,  whose  tendency 
to  assemble  in  groups  like  bunches  of  grapes  gave  them  their  original 
appellation.  They  are  easily  cultivated  artificially,  but  they  may  be 
recognized  by  their  characteristic  appearance  under  the  microscope. 
Many  species  are  possessed  of  great  virulence,  especially  the  '*  golden 
yellow  coccus,''  and  when  associated  with  other  bacteria,  especially 
the  Streptococci,  they  may  give  rise  to  the  collections  of  pus  often 
seen  about  an  inflamed  appendix.  They  rarely  cause  a  general  peritonitis, 
but  when  present  in  pure  culture,  they  generally  confine  their  pathogenic 
action  to  the  peri-appendical  tissues. 

Pneumococcus  (Diplococcus)  (Streptococcus)  (Micrococcus  pneimioniae, 
Weichselbaum,  1888). — In  our  opinion  this  organism  plays  a  very  doubtful 
r61e  in  the  etiology  of  appendicitis  and  appendical  peritonitis.  It  has  been 
reported  as  present  by  a  number  of  observers,  notably  by  Krogius,  who 
has  contributed  the  most  extensive  series  of  cases ;  but  the  grounds  for  its 
identification  are  not  always  of  the  soundest.  It  closely  resembles 
Streptococcus  in  its  cultural  reactions,  as  well  as  in  its  colonies  on 
agar  and  gelatin,  but  it  can  be  positively  identified  only  by  the  definite 
demonstration  of  a  capsule  or  by  positive  criteria;  organisms  which 
resemble  the  Pneumococcus  should  usually  be  classed  as 
Streptococci.  In  an  experience  extending  over  a  decade  in  the 
laboratory  of  the  Johns  Hopkins  Hospitcil,  there  have  been  3  cases  in  which 
ilicrococcus  pneumoniae  was  undoubtedly  the  cause  of  peri- 
tonitis, and  not  one  of  these  was  the  result  of  appendicitis.  The  Pneu- 
mococcus, moreover,  does  not  occur  ordinarily  in  the  contents  of 
the  oecum.  Taking  all  these  facts  into  consideration,  its  importance  in 
the  etiology  of  appendicitis  becomes  minimized.  In  rare  instances  it  may 
reach  the  appendix  from  the  lungs,  being  carried  there  by  the  blood  stream, 
and  in  that  event  it  may  cause  inflammation  of  the  organ. 

Bacillus  lactis  a^rogenes  (Bacterium  aerogenes,  Migula,  1902). — This 
organism  is  the  capsulated  bacterium  nomruilly  present  in  the  intestinal 
tract  of  all  individuals.  Its  cultural  reactions  are  identical  with  those  of 
the  Bacillus  coli,  with  which  it  is  usually  associated.  Morpho- 
logically, it  is  a  thick,  plump  bacillus — non-flagellated — the  growths  of 
which  on  ordinary  media  are  viscid  and  stringy;  it  is  frequently  found 
in  the  pus  about  an  appendix,  or  in  the  general  cavity  of  the  abdomen, 
but  it  possesses  no  pathogenic  properties  for  man,  although  in  enormous 
doses  it  has  a  fatal  eflfect  on  animals.  When  isolated  in  typhlitis  it  has  no 
significance. 

Bacillus  alcaligenes  (Migula,  1900).  —  This  organism,  originally  de- 
scribed by  Petrevsky  as  Bacillus  faecalis  alcaligenes, 
is  present  in  practically  every  individual,  although  in  relatively  small 
numt>ers.      It   is   of   importance   chiefly   from  its   great  resemblance  to 
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Bacillus  typhosus,  from  which  it  is  distinguishable  only  by  its 
failure  to  act  upon  any  carbohydrates,  and  by  its  intense  alkali  production 
in  litmus  milk.  Like  Bacillus  lactis  aerogenes,  it  is  of  no 
pathogenic  importance,  as  its  cultures  are  quite  devoid  of  toxic  action. 

Bacillus  of  the  Hog  Cholera  Group.  —  Organisms  belonging  to  this 
group,  originally  described  as  intermediate  in  character  between  Bacil- 
lus typhosus  and  Bacillus  coli,  were  early  recognized  by 
Welch,  Salmon,  and  Smith  in  this  country,  and  by  numerous  observers 
abroad.  The  number  of  species  included  in  this  group  is  very  large,  and 
all  of  them  are  possessed  of  marked  pathogenic  properties.  Among  them 
may  be  mentioned  Bacillus  suipestifer,  or  the  Hog 
cholera  bacillus,  Bacillus  enteritidis  of  Gaertxer, 
Bacillus  Breslaviensis  of  Gaffky  and  Paak,  Bacillus 
morbificans  bo  vis  of  Basenau,  the  various  paracolon  ba- 
cilli isolated  in  France  and  in  America,  and  the  ^'paratyphoids'' 
obtained  in  Germany.  Members  of  this  group  occur  frequently  in  the 
normal  intestinal  tract,  and  are  present  in  about  lo  per  cent,  of  all  cases  of 
appendicitis.  Without  extensive  investigation,  it  is  difficult  to  determine 
to  which  particular  species  any  given  organism  should  be  assigned,  and 
it  is  correspondingly  difficult  to  estimate  with  any  certainty  the  role 
which  they  take  in  appendicitis.  Their  pathogenic  action,  however,  is 
very  marked,  and  their  importance  is  probably  much  greater  than  is  gener- 
ally supposed. 

Bacillus  a^'rogenes  capsulatus  (Bacterium  Welchii,  Migula,  1900). — This 
strictly  anaerobic  organism,  originally  described  by  Welch  and  Nuttall 
as  the  **Gas  bacillus'*  (Bacillus  aerogenes  cap- 
sulatus) ,  has  since  been  recognized  in  a  number  of  countries  as 
having  a  wide  distribution.  It  was  described  in  Germany,  by  Fraxkel 
as  Bacillus  phlegmones  emphysematosae,  in  Eng- 
land, by  Klein  as  Bacillus  enteritidis  sporogenes; 
and  the  organism  described  as  Bacillus  perfringens  by  Veil- 
LON  and  ZuBER  is  evidently  the  same  species.  The  recognition  of  a  rela- 
tionship between  this  organism  and  appendicitis  has  already  been  men- 
tioned in  the  consideration  of  Veillon  and  Zuber's  investigations.  It  has 
been  shown  by  Welch  to  have  an  almost  universal  distribution  in  the 
intestinal  tract  of  man,  as  well  as  in  that  of  most  of  the  lower  animals, 
and  its  constant  presence  in  the  lumen  of  the  appendix  has  been  demon- 
strated by  Yates.  It  is,  however,  an  organism  requiring  special  methods 
of  isolation  in  pure  culture,  although  its  morphology  as  a  long,  straiglit 
bacterium,  surrounded  by  a  capsule  and  retaining  Gram's  stain  well,  fre- 
quently demonstrates  its  presence  in  a  mixture  with  other  organisms. 
It  acts  as  a  cause  of  general  peritonitis  very  rarely,  and  is  usually  consid- 
ered to  invade  only  tissues  already  diseased.  It  has,  however,  been  found 
in  a  number  of  cases  of  appendicitis,  including  one  associated  with  a  severe 
and  rapidly  fatal  case  of  general  peritonitis. 
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CHAPTER  V. 

PATHOLOGY. 

ACUTE  APPENDICITIS. 

It  is  only  by  means  of  observations  made  at  operations  and  at  autopsy, 
accompanied  by  examinations  of  each  case  in  detail,  that  we  can  construct  a 
general  picture  representing  the  pathological  changes  taking  place  in  in- 
flammations of  the  appendix  in  their  beginning  and  development,  as  well 
as  the  relation  between  the  etiology  of  appendicitis  and  its  pathological 
anatomy.  In  the  course  of  a  routine  examination  of  all  specimens,  many 
important  conditions  are  discovered,  and  the  pathological  changes  imder- 
Unng  the  causation  of  an  attack  of  acute  appendicitis  become  apparent. 

The  custom,  which  has  become  general  during  the  last  few  years,  of 
early  operation  in  appendicitis,  as  well  as  of  operation  it  jroid,  affords  the 
opportiuiity  essential  to  studying  these  various  lesions  in  their  inception, 
their  development,  and  their  final  outcome.  The  views  expressed  and  the 
conditions  described  in  the  following  pages  embody  results  obtained  from 
a  study  of  all  the  material  furnished  by  the  gynaecological  and  surgical 
departments  at  the  Johns  Hopkins  Hospital,  as  w  ell  as  by  its  post-mortems, 
and  by  a  large  number  of  interesting  and  sometimes  xmique  specimens 
obtained  from  different  parts  of  the  coimtr>\ 

The  material  from  the  gynaecological  operating  room  consisted  of  300 
specimens,  all  of  which  were  carefully  examined  both  macroscopically  and 
microscopically.  The  appendices  removed  in  the  surgical  operating  room, 
more  than  600  in  number,  were  all  submitted  to  careful  examination  of  the 
gross  specimen,  and  the  majority  were  sectioned  and  studied  histologically. 
The  specimens  obtained  at  autopsies  were  examined,  in  most  instances, 
only  macroscopically. 

A  classification  of  the  various  forms  of  inflammation  of  the  appendix  is 
somewhat  difficult,  for  there  is  no  definite  line  dividing  one  from  another. 
The  following  classification,  however,  dealing  first  with  the  change  occurring 
in  the  appendix  itself,  then  with  the  peritoneal  involvement,  and,  finally, 
with  the  various  wide-spread  complications,  seems  most  convenient  from  a 
pathological  stand-point,  w^hile  at  the  same  time  it  is  in  accordance  with  the 
clinical  varieties. 

Acute  appendicitis. 

Subacute  and  chronic  appendicitis. 

Peritonitis. 

Metastatic  affections. 
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Acute  appendicitis  may  be  further  divided  into  the  following  groups: 

(a)  Catarrhal. 


(b) 
(0 
id) 


Diffuse. 
Purulent. 
Gangrenous. 
Perforative. 


Acute  Catarrhal  Appendicitis. — By  catarrhal  appendicitis  is  meant  an 
inflammatory  process  affecting  only  the  mucous  lining  of  the  appendix 
throughout  the  attack,  and  not  involving  the  deeper  layers.  In  all  cases  of 
acute  appendicitis  there  is  probably  an  early  stage  in  which  the  reaction 
is  limited  to  the  mucous  membrane,  but  in  the  majority  of  cases  this  is  only 
momentary,  and  so  speedily  gives  way  to  a  general  involvement  of  all  the 
coats  that  it  cannot  be  considered  as  a  well-defined  era  in  the  progress  of 

the  attack.  There  are,  however,  certain 
cases  in  which  a  mild  infection  induces 
definite  inflammatory  changes  in  the 
mucosa  alone,  although  these  are  often 
associated  with  a  congestion  of  all  the 
blood-vessels  supplying  the  appendLx. 
Moreover  the  appendix,  when  it  has 
once  been  the  seat  of  a  diffuse  inflam- 
mation, may  readily  be  excited  to  sub- 
sequent acute  attacks  in  which  the 
active  process  is  sometimes  limited  to 
the  mucosa.  Macroscopically,  in  acute 
endo-appendicitis  the  appendix  appears 
slightly  thicker  than  normal,  and  owing 
to  a  more  or  less  general  oedema  it  may 
be  somewhat  rigid.  The  superficial 
blood-vessels,  both  those  immediately 
beneath  the  peritoneum  and  those  be- 
tween the  subperitoneal  fibrous  layer 
and  the  muscle,  are  prominent  and 
tortuous,  presenting  a  characteristic 
arborescent  appearance.  There  is  not,  how^ever,  the  diffuse  redness  of 
inflammatory  tissue,  nor  is  there  any  loss  of  the  normal  sheen  of  the  serous 
covering  (see  Fig.  3,  Plate  I).  On  sectioning  the  appendix  its  canal  is 
found  to  be  patent,  and,  as  a  rule,  is  of  uniform  calibre.  It  contains  a  little 
mucopurulent  fluid.  The  mucosa  is  swollen,  oedematous,  diffusely  in- 
jected, and  granular  in  appearance.  The  tendency  to  a  hemorrhagic 
infiltration  of  the  tissue,  common  to  all  forms  of  appendicitis,  is  not  wanting 
in  the  catarrhal  variety.  I  have  never  seen  distinct  ulceration  in  this 
class  of  cases,  and  am  incHned  to  believe  that  when  there  are  ulcerations 
sufficiently  marked  to  be  detected  with  the  naked  eye,  more  or  less  involve- 
ment of  the  deeper  tissues  will  be  found. 


Fig.  36. — Section  prom  the  Specimen  Repre- 
sented IN  Plate  I,  Fig.  3.  Acute  Catarrhal 
Appendicitis. 

Magnified  350  Times. 

The  section  shows  a  small  portion  of  the  sur- 
face epithelium  (o)  with  part  of  a  gland  on  the 
right  -  hand  side,  and  the  membrana  propria  (6) 
containing  a  dilated  capillary  (c).  The  epithelium 
and  membrana  propria  are  moderately  infiltrated 
with  polymorphonuclear  leucocytes  (d). 
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Histologically,  the  surface  epithelium,  which  is  generally 
intact,  stains  rather  cloudily,  and  is  infiltrated  with  leucocytes  and  occa- 
sional red  blood-cells.  Slight  exfoliation  of  the  epithelium  is  frequently 
found,  but  the  loss  is  soon  repaired  by  cells  derived  from  the  surrounding 
epithelium,  and  especially  from  the  neighboring  glands.  The  gland  epi- 
thelium shows  active  proliferation  and  there  is  an  abundant  mucous 
secretion.  The  stroma  of  the  mucosa  is  hyperaemic,  cedematous,  and  mod- 
erately infiltrated  with  leucocytes  (Fig.  36).  The  lymph  nodes  are  swollen, 
the  germ  centres  prominent,  and  the  latter  often  contain  a  very  large  nimi- 


Fio.  37. — Deposit  op  Pigment  in  thb  Mucosa.    Magnipibd  400  Times. 

a.  Normal  epithelium;  b.  glands;  c,  membrana  propria  infiltrated  with  a  few  red  blood-corpuscles  (d)  and 
containing  an  abundant  deposit  of  brown  granular  pigment,  partly  contained  within  cells.  (Gyn.  Path  No 
4871.) 

her  of  dividing  nuclei.  The  endothelium  of  the  capillaries  and  the  reticular 
cells  of  the  nodes  are  swollen,  and  degenerative  changes  are  occasionally 
present.  The  lymph  nodes  may  be  free  from  bacteria.  The  submucosa 
and  the  muscular  coats  of  the  appendix  are  perfectly  normal,  and  its  peri- 
toneal covering,  apart  from  the  dilatation  of  its  blood-vessels,  is  unaltered. 
Simple  catarrhal  appendicitis  may  undergo  complete  repair,  and  in 
cases  which  presented  clinical  evidence  of  repeated  attacks,  the  appendix, 
when  removed  in  the  interv^al,  may  appear  quite  normal.  In  other  cases 
the  presence  of  blood  pigment  in  the  mucous  membrane  is  the  only  evi- 
dence of  a  former  pathological  process  (see  Fig.  37);  or,  again,  the  inter- 
glandular  tissue  shows  the  presence  of  old  granulation  tissue. 
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Endo-appendicitis  is  a  predisposing  factor  in  the  formation  of  entero- 
liths in  the  appendix,  and  a  frequent  cause  of  attacks  of  the  more  severe 
forms  of  appendicitis.  The  swelling  of  the  mucosa  tends  to  obstruct  the 
lumen  at  the  caecal  orifice,  causing  more  or  less  stasis  of  the  secretions 
and  whatever  foreign  material  may  be  in  the  canal.  Deep  cr>'pts  which 
form  betw^een  the  folds  of  the  thickened  mucous  membrane  furnish  a 
favorable  nidus  for  bacterial  growths. 

Acute  Diffuse  Appendicitis.— In  the  majority  of  cases  of  appendicitis 
which  give  rise  to  definite  symptoms,  the  inflammatory  process  very  early 


Fig.  38.  —  AcuTB  Appendicitis.  Serosa 
Deep  Mahogany  Color,  due  to  Hemor- 
rhagic Infiltration.  Adhesions,  Pro- 
ducing Slight  Kink  near  the  Tip.  (Gyn. 
Path..  No.  5606.) 


epiploic'  appendages. 


Fig.  39,  —  Acutely  Inflamed 
Appendix.  Showing  Greatly 
Dilated  Blood-vessels.  Tip 
Surrounded  with  Light  Ad- 
hesions (a).     (Specimen  from 

T.   S.   CULLEN.) 


Fig.  40. — Acute  Appen- 
dicitis. The  Inflam- 
mation Limited  to  the 
Distal  Half  of  the 
Appendix. 

The  contrast  between  the 
smooth  pale  normal  mu- 
cous membrane  and  the 
thickened,  hemorrhagic, 
inflamed  portion  is  very 
striking. 


In  diffuse  inflam- 


ex tends  beyond  the  mucosa,  and  there  is  a  general 
involvement  of  all  the  coats.  In  the  gross  specimen, 
the  difference  between  an  inflammation  limited  to 
the  mucosa  and  the  diffuse  process  is  at  once  evident 
mation,  the  appendix  shows  a  notable  increase  in  all  of  its  dimensions,  and 
instead  of  the  normal,  pale,  flaccid  organ,  of  about  the  thickness  of  a 
goose  quill,  it  may  be  twice  the  usual  length,  and  is  often  as  thick  as  the 
index  finger,  the  tip  being  frequently  slightly  clubbed.  The  appendix  is 
usually  tense  and  rigid,  and  exceedingly  hyperaemic,  the  blood-vessels 
standing  out  in  high  relief  (see  Figs.  38  and  39).  Its  color  is  a  diffuse 
bright  red  or  dark  mahogany,  mottled  with  subperitoneal  extravasations 
of  blood,  and  often  presenting  light  yellowish  or  greenish-yellow  areas 
due  to  localized  foci  of  suppuration  or  necrosis  (Fig.  i,  Plate  III).    These 
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necrotic  areas  are  usually  surrounded  with  a  deeply  injected  zone.  The  canal 
contains  a  mucopurulent  or  purulent  exudate,  often  mingled  with  blood. 
The  mucosa  is  swollen,  intensely  injected,  and  hemorrhagic;  its  surface 
may  be  smooth,  but  is  usually  granular,  and  often  shows  irregular  folds 
and  furrows,  or  hyperaemic  wart-like  excrescences  (see  Fig.  40).  Fre- 
quently there  are  more  or  less  extensive  erosions.  The  ulcers  may  be 
small  and  pimched-out  in  appearance  (Fig.  i,  Plate  I),  but  more  commonly 
they  have  ragged,  irregular  margins.  They  may  be  single  or  multiple,  and 
they  vary  from  sUght  superficial  abrasions  to  extensi\'e  losses  of  tissue 
comprising  a  large  portion  of  the  mucosa  and  involving  the  submucosa  and 
muscular  coats.  External  evidence  of  deep  ulceration  is  often  seen  in 
slightly  elevated,  dark  colored,  granular  areas  on  the  surface.  Erosions 
are  produced  in  various  ways:  by  the  passive  action  of  concretions  and 
foreign  bodies,  by  the  direct  action  of  septic  material  upon  the  surface  of 
the  mucosa,  by  the  necrosis  of  an  infected  lymph  follicle,  or  by  the  exten- 
sion into  the  lumen  of  an  abscess  focus  originating  in  the  deeper  tissues. 
Necrosis  and  ulceration  are  particularly  liable  to  take  place  in  the  deep 
crypts  in  the  mucosa. 

In  acute  appendicitis  ulcerations  are  often  found  when  inspissated 
fecal  material  or  concretions  are  present  in  the  canal,  and  they  correspond 
in  position  to  the  location  of  the  concretion  or  are  distal  to  it. 

Purulent  Appendicitis. — There  is  no  sharp  dividing  line  between  puru- 
lent and  non-purulent  appendicitis,  and  at  any  moment  a  non-purulent 
process  may  become  purulent.  The  nature  of  the  inflammatory  reaction 
is  chiefly  due  to  the  virulence  of  the  infection.  A  mild  infection  is 
commonly  not  suppurative,  while  a  severe  infection  induces  suppuration, 
unless  the  virulence  of  the  infective  material  is  so  great  that  no  migration 
of  leucocytes  occurs.  On  the  other  hand,  if  there  is  profound  degeneration 
of  the  tissues  depending  upon  some  mechanical  or  chemical  factor,  the 
bacterial  invasion  may  result  in  gangrene  of  the  part.  In  suppuration 
there  is,  first,  necrosis  of  the  tissue  invaded,  and,  second,  the  reaction  of 
the  tissue,  producing  cells  w^hich  form  the  purulent  exudate.  To  produce 
this  second  phenomenon  a  certain  local  reactional  energy  is  necessary, 
as  well  as  the  power  of  resistance  of  the  organism  as  a  whole.  It  may, 
therefore,  be  said  that  suppuration  is  an  evidence  of  the  ability  of  the 
tissues  to  offer  resistance  to  the  invasion  of  the  infective  agent.  Even 
where  necrosis  goes  on  and  gangrene  develops,  the  surrounding  tissue  still 
tends  to  react  by  eliminating  the  dead  part,  and  suppuration  ultimately 
appears. 

One  of  the  chief  factors  promoting  suppuration  is  the  existence  of  some 
anterior  lesion  which  tends  to  obstruct  the  canal  of  the  appendix.  The 
acute  swelling  of  the  tissues  at  the  outset  of  an  attack  results  in  complete 
closure  of  the  stenosed  area,  and  in  consequence  there  is  a  damming  back 
of  the  inflammatory  exudate.  The  defective  drainage,  associated  with  the 
abnormal  condition  of  the  tissue,  favors  the  development  and  exalts  the 
\irulence  of  the  micro-organisms,  and  finally  induces  suppuration.     The 
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increased  tension,  as  the  appendix  becomes  more  and  more  distended, 
may  be  sufficient  to  overcome  the  obstruction,  or  if  the  tip  of  the  appendix 
has  become  adherent  to  the  intestine  or  some  other  hollow  viscus,  a  fistu- 
lous opening  may  form  at  this  point.  In  either  case  drainage  is  re-estab- 
lished and  may  be  followed  by  resolution.  In  other  instances,  the  purulent 
exudate  is  retained  within  the  appendix,  and  a  large  pus-sac  (pyo-appendix) 
results.  Porter  has  described  a  case  in  which  an  appendix  occluded  at  its 
proximal  end  by  a  fecal  concretion  w^as  distended  with  gas  and  pus  (pyo- 
pneumo-appendix).  Besides  such  cases,  in  which  the  purulent  process  is 
general,  there  are  others  in  which  there  are  small  localized  foci  of  suppura- 
tion. It  is  not  uncommon  to  find  multiple  miliary  abscesses  in  acute 
inflammation  of  the  appendix.  These  may  originate  in  the  lymph  glands, 
as  in  a  case  described  by  Fenger,  or  in  any  of  the  tissues  of  the  appendix 
wall.  They  are  probably  due  to  the  direct  action  of  the  bacteria  upon  the 
tissue,  and  in  some  cases  collections  of  bacteria  have  been  demonstrated 
in  the  centres  of  these  areas.  These  foci  of  suppuration  are  often  found 
associated  with  erosions  on  the  surface  of  the  mucosa.  In  the  fresh  speci- 
men they  appear  as  minute,  yellow,  or  greenish-yellow  areas,  w^hich  are  in 
sharp  contrast  with  the  surrounding,  intensely  injected  tissue. 

A  typical  case  is  seen  in  Fig.  i,  Plate  III.  The  specimen  w^as  removed 
by  T.  S.  CuLLEN,  eight  days  after  the  onset  of  an  attack  of  acute  appen- 
dicitis. The  appendix,  which  is  quite  free  from  adhesions,  is  swollen  and 
deeply  congested,  while  at  two  points  abscess  foci  are  seen  immediately 
beneath  the  serosa,  in  imminent  danger  of  rupture.  A  longitudinal  section 
of  the  same  specimen  (Fig.  41)  shows  complete  necrosis  of  the  mucous 
membrane,  and  the  two  abscess  foci  opening  into  the  canal.  A  fine  perfo- 
ration also  extends  to  the  mesenteric  border. 

Gangrenous  Appendicitis. — This  condition  is  essentially  characterized 
by  the  death  and  putrefaction  of  the  tissues,  and  is  due  to  the  action 
of  microbes  upon  tissue  which  has  been  subject  to  some  influence  inducing 
partial  or  complete  degeneration  (see  Fig.  42).  Gangrene  is  related  to 
suppuration  by  ntmierous  transitions,  the  differentiation  being  sometimes 
scarcely  definable.  While  it  may  be  doubted  if  any  micro-organisms  can 
affect  perfectly  healthy  tissue,  there  are  some  which,  attacking  tissue 
slightly  altered,  have  the  power  to  cause  its  death  and  subsequent  putre- 
faction. The  greater  number  of  organisms,  however,  can  only  act  upon 
tissue  which  is  profoundly  altered.  The  most  important  factors  inducing 
gangrene  are  those  which  act  by  obstructing  the  circulation,  and  so  pro- 
ducing a  local  ischaemia.  The  interruption  to  the  blood  current  may  occur 
in  one  of  the  small  arteries  which  supplies  only  a  limited  portion  of  the 
appendix;  or  the  main  artery  may  be  involved;  or,  in  some  instances, 
both  the  vein  and  artery,  in  which  case  the  entire  appendix  becomes 
gangrenous.  It  is  not  uncommon  to  find  the  appendix  represented  by  a  dark 
greenish-black  mass,  w^hich  has  separated  from  its  ca^cal  attachment  and 
lies  free  in  the  abdominal  cavity.  The  obstruction  to  the  circulation  may 
be  caused  by  thrombo-angeitis,  twists,  angulations,  and  compressions  by 
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adhesions  or  by  a  hernial  ring.  Localized  areas  of  gangrene  may  also  be 
produced  by  the  pressure  of  concretions.  Mechanical  factors  may,  in 
themselves,  be  sufficient  to  cause  complete  obstruction,  as,  for  instance, 
when  the  appendix  becomes  strangulated  by  means  of  adhesions,  etc. 
More  commonly,  however,  a  partial  obstruction  occasioned  by  them  is 
rendered  complete  by  sudden  swelling  of  the  appendix,  taking  place  at 
the  outset  of  an  acute  inflammatory  attack.  It  is  only  in  this  way  that  a 
concretion  is  able  to  produce  gangrene  of  the  portion  of  the  wall  with 
which  it  is  in  contact.  The  pressure  of  the  concretion,  added  to  the  acute 
oedema  which  accompanies  the  early  inflammatory  changes,  compresses 
the    tissues,    and   produces    local    ischaemia    with   subsequent   gangrene. 


Pic.  41. — AcuTB   Appendicitis.     Appendix  lined 
WITH  Necrotic  Material.    Magnified  1.5  Times. 

At  a  and  a'  are  abscess  foci,  and  at  (^  a  pin-hole 
perforation;  c  indicates  the  hyperaemic.  cndematous 
mesentery.  There  is  no  stricture  and  no  concretion. 
(Case  of  T.  S.  Cullen.) 


Fig.  42. — Appendix  almost  Totally  Gangrenous 

AND   SUKPACB   PaKTLY   CoVERKl)   WITH   LaROB 

pLAyuEs  OP  Greenish-yellow  Lymph.  No  Evi- 
dence OF  Stricture  nor  Concretions.  (Surg. 
Path..  No.  3232.) 


R.  Morris  ascribes  the  frequent  occurrence  of  gangrene  of  the  appendix 
to  the  tension  caused  by  the  unyielding  muscular  coats  when  compressed 
by  the  acute  swelling  of  the  mucosa  and  submucous  layers. 

When  gangrene  is  the  result  of  interference  with  the  circulation  by 
means  of  strictures,  twists,  or  adhesions,  the  entire  appendix,  or  the  por- 
tion beyond  the  obstruction,  is  involved;  and,  as  mentioned  above,  a 
similar  result  follows  thrombosis  of  the  main  blood-vessels.  Thrombo- 
arteritis  affecting  one  of  the  branches  may  be  followed  by  a  localized  area 
of  necrosis.  Most  frequently  the  tip  of  the  appendix  is  affected  (see  Figs. 
I  and  2,  Plate  II),  but  it  is  not  unusual  to  find  several  distinct  areas  of 
gangrene  both  in  the  proximal  and  the  distal  portions  of  the  appendix. 
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Such  a  case  is  shown  in  Fig.  3,  Plate  II,  where  the  surface  of  the  appendix 
is  mottled  bright  red  and  green,  and  at  no  point,  from  the  base  to  the  tip, 
is  the  entire  circumference  free  from  gangrene.  In  some  instances,  only  the 
proximal  end  becomes  gangrenous,  in  which  case  the  necrosis  may  be 
determined  by  the  presence  of  a  concretion;  or,  the  gangrene  may  be  of 
the  annular  variety,  and  probably  due  to  thrombosis  of  the  separate  arterial 
branch  which  sometimes  supplies  this  region.  In  such  a  case  there  may  be 
a  complete  separation  of  the  fairly  normal  appendix  from  its  caecal  attach- 
ment. In  other  cases,  again,  the  outer  coats  may  entirely  slough  off, 
leaving  an  intact  although  necrotic  mucous  membrane.     Such  a  case 


IS 


Fig.  4j. — Total  Gangrene  op  the  Interior  op 
THE  Appendix  Associated  with  the  Presence 
OP  Fecal  Masses.  (Specimen  prom  J.  M.  T. 
Finney.) 


Fig.  44. — Acute    Appendicitis    with    Thickened 
Hemorrhagic  Mesappendix. 

The  distal  two-thirds  of  the  appendix  (a)  is 
hemorrhagic,  and  also  the  small  masses  of  fat  (6). 
Adhesions  are  found  at  c.    (Gyn.  Path..  No.  6352.) 


described  by  Fowler.  The  r61e  of  bacteria  in  the  production  of  tissue 
necrosis  is  an  important  one,  and  in  cases  where  gangrene  of  the  appendix 
is  partly  due  to  mechanical  influences,  the  heightened  virulence  of  the 
contained  bacteria,  in  the  presence  of  the  lessened  vitality  of  the  tissue, 
undoubtedly  promotes  the  destructive  process.  The  action  of  bacterial 
poison  may  cause  gangrene  even  in  the  absence  of  obstruction  to  the  cir- 
culation, the  degenerative  process  being  then  most  pronoimced  in  the  inte- 
rior, where  the  infective  substance  is  in  direct  contact  with  the  tissues. 
It  is  particularly  the  putrefactive  organisms  contained  in  decomposing 
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fecal  material  which  produce  this  condition.  An  excellent  example  is 
seen  in  the  case  illustrated  in  Fig.  43.  Here  the  mucosa,  as  a  whole,  is 
gangrenous,  but  apart  from  the  perforation  at  the  tip  the  gangrenous 
process  has  not  involved  the  deeper  layers,  which  show  an  intense,  purulent, 
inflammatory  reaction. 

The  mesappendix  in  acute  inflammation  becomes  greatly  thickened, 
owing  to  the  dilatation  of  the  blood-vessels,  and  the  infiltration  of  the  lax 
areolar  tissue  with  a  serous  and  cellular  exudate.  The  tissue  also  becomes 
exceedingly  friable,  so  that  the  ligature,  although  placed  with  the  utmost 
care,  often  tears  directly  through  it.  The  color  is  usually  reddish,  often  a 
dark  red,  from  the  presence  of  hemorrhage  (see  Fig.  44).  In  the  presence 
of  old  adhesions  or  twists  it  is  evident  that  acute  oedema  of  the  mesappendix 
could  readily  induce  partial  or  complete  occlusion  of  the  large  blood- 
vessels; also,  in  the  case  of  advanced  arteriosclerosis  of  the  main  blood- 
vessel, the  circulation  may  be  greatly  impeded,  and  even  completely 
obstructed  by  the  pressure  of  the  infiltrated  tissue. 

Histology  of  Acute  Diffuse  Appendicitis. —The  whole  appendix 
show^s  a  greater  or  less  degree  of  inflammatory  reaction.  At  the  outset, 
there  is  a  general  congestion  and  oedema,  especially  affecting  the  mucous, 
submucous,  and  peritoneal  layers.  The  mucosa  shows,  usually,  some  degen- 
eration of  the  surface  epithelium,  and,  as  a  rule,  of  the  gland  epithelium. 
In  some  instances  these  changes  are  insignificant,  consisting  in  a  slight 
swelling  and  cloudiness  of  the  cells ;  while  in  others  a  large  portion  of  the 
epitheUum  is  destroyed.  This  is  sometimes  due  to  effusion  of  blood,  which, 
lifting  up  the  epithelium  from  the  underlying  tissue,  deprives  it  of  its 
nutriment;  leucocytes,  chiefly  fX)lymorphonuclear,  are  found  in  variable 
numbers  throughout  the  epithelium  and  in  the  exudate  upon  the  surface. 
The  glands,  besides  sho\\ing  degenerative  changes  in  the  epithelium,  are 
greatly  compressed,  and  sometimes  destroyed  by  the  acute  swelling  of  the 
interstitial  tissue  The  changes  in  the  lymph  nodes  are  often  marked, 
the  blood  capillaries  are  congested,  and  the  endothelial  elements  swollen 
and  proliferating;  leucocytes  are  present  in  variable  numbers,  and  there 
are  often  large  phagocytes  containing  cellular  detritus,  usually  fragments 
of  leucocytes;  occasionally  the  centre  of  the  follicle  is  degenerated,  and 
it  may  even  open  upon  the  surface  of  the  mucous  membrane.  The  inter- 
glandular  tissue,  as  a  rule,  shows  the  most  marked  changes.  It  is  greatly 
congested,  and  permeated  with  a  serous  effusion,  extravasated  blood,  and  a 
more  or  less  abimdant  cellular  exudate.  Polymorphonuclear  neutro- 
philes  usually  predominate,  but  there  is  also  an  increase  in  the  number  of 
eosinophiles,  small  roimd  and  plasma  cells.  In  some  instances  eosino- 
philes  make  up  a  large  proportion  of  the  infiltrating  cells.  Abrasions  and 
ulcerations  are  usxially  found,  imder  the  microscope,  where  the  inflammation 
is  at  all  severe,  although  they  may  not  be  apparent  to  the  naked  eye. 
They  occur  most  frequently  in  the  crypts  between  the  mucous  folds  (Figs. 
45  and  46).  The  surface  of  the  erosion  is  covered  with  mucus  and  fibrin 
intermingled  with  cellular  detritus;    underneath  there  is  the  usual  acute 
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granulation  tissue.  In  the  periphery  of  the  eroded  area  there  are  often 
areas  of  canalized  fibrin,  and  vascular  changes  are  observable  extending 
some  distance  away. 

The  submucosa  in  acute  diffuse  appendicitis  usually  shows  a  severe 
grade  of  inflammation.  The  blood-vessels  are  engorged,  the  tissue  is 
highly  cedematous,  and  there  is  a  general  cellular  infiltration  consisting  of 
polymorphonuclear,  small  round,  and  plasma  cells,  the  first  type  greatly 
predominating.  The  connective-tissue  cells  are  swollen  and  actively  pro- 
liferating.    When  ulceration  occurs,  the  submucosa  is  almost  invariabh'' 
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Fig.  45. — Acute  Diffuse  Appendicitis.    Magnified  40  Times. 

An  erosion  (a-b)  in  the  crypt,  between  two  folds  of  mucous  membrane.  The  mucosa  on  either  side  of  the 
ulcer  is  ncdematous  and  infiltrated,  its  surface  being  bathed  with  a  purulent  exudate.  At  the  base  of  the  mucosa 
there  is  a  small  abscess  focus  {d);  c  indicates  a  lymph  follicle,     (Specimen  from  L.  M.  Hektoen.) 

involved.      Miliary  abscesses  originating  in  lymph  nodes  usually  involve 
this  layer,  and  very  often  abscess  foci  develop  primarily  in  this  region. 

The  circular  and  longitudinal  muscular  coats  share  to  a  variable  extent 
in  the  inflammatory  reaction.  In  many  instances,  the  only  evidence  of 
reaction  is  found  along  the  course  of  the  blood-  and  lymph-vessels  in  the 
hiatuses  of  the  musculature.  There  is  usually  considerable  leucocytic 
infiltration  of  these  areas,  and  connective-tissue  proliferation.  A  purulent 
inflammation  confined  to  the  mucous  and  submucous  layers  may  extend 
outward  by  way  of  these  structures,  and  cause  an  acute  peritoneal  reac- 
tion, or  even  a  perforation,  without  involvement  of  the  musculature.  How- 
ever, as  a  rule,  in  suppurative  appendicitis  there  is  also  more  or  less  infil- 
tration along  the  course  of  the  vessels  which  run  parallel  to  the  muscle 
bundles,  and  in  some  instances  rows  of  leucocytes  separate  the  individual 
muscle  fibres.    The  interstitial  tissue  of  the  muscular  coats  is  oedematous. 
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and  the  connective- tissue  cells  are  swollen  and  proliferating;  the  muscle 
cells,  on  the  other  hand,  show  more  or  less  marked  degenerative  changes. 
The  peritoneum  and  the  subperitoneal  fibrous  tissue  undergo  important 
changes.  Often  while  the  musculature,  and  even  the  submucosa,  show 
no  perceptible  change,  a  marked  inflammatory  reaction  is  found  in  the 
serous  membrane.  At  the  outset  of  the  attack  there  is  extreme  congestion 
of  the  blood-vessels,  which  is  almost  immediately  accompanied  by  an 
intense  oedema.  Soon  there  is  an  abundant  leucocytic  infiltration,  pro- 
liferation of  the  endothelial  cells,  and  a  high  degree  of  connective-tissue 
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Fig.  46.--Highcr  magnification  of  the  margin  of  the  ulcer  seen  in  the  preceding  figure.  The  epithelium  at 
o  IS  normal;  at  6  the  cells  are  swollen  and  cloudy,  and  from  here  to  the  edge  of  the  ulcer  the  epithelium  shows 
more  pronounced  degenerative  changes  and  is  infiltrated  with  leucocytes  (c).  The  surface  of  the  ulcer  (J)  consists 
of  a  mass  of  fibrous  leucocytes  and  red  blood-cells.  More  deeply  the  tissue  is  composed  of  connective  tissue  with 
abundant  large  oval  and  ftisiform  cells,  dilated  capillaries,  and  a  diffuse  infiltration  of  leucocytes  and  red  blood- 
cells.    Magnified  400  times. 

proliferation.  Vascular  changes  are  frequently  observ^able  in  this  region. 
Interstitial  hemorrhages  usually  occur  and  are  often  very  extensive. 

The  changes  in  the  mesappendix  consist  chiefly  in  (jedema  and  dilata- 
tion of  blood-vessels.  There  is  usually  a  slight  leucocytic  infiltration 
surrounding  the  vessels  and  extravasations  of  blood  are  commonly 
met  with.  In  some  instances  there  is  a  general  purulent  infiltration  of  the 
adipose  tissue,  and  necrosis  of  part  or  the  whole  of  the  mesentery  is  not 
rare.  The  vascular  changes  in  the  muscular  and  serous  coats  and  in  the 
mesentery  are  generally  of  secondary'  development,  and  there  is  seldom 
definite  evidence  of  pre-existing  disease  of  the  larger  vessels. 

Purulent  thrombo-arteritis  and  thrombophlebitis  occur  in  some  cases. 
The  vessels  most  frequently  affected  are  those  of  the  submucosa  in  the 
region  of  an  erosion,  or  the  comparatively  large  vessels  coursing  between 
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the  external  muscular  coat  and  the  peritoneum.  In  exceptional  instances 
there  are  acute  changes,  acute  angeitis  or  thrombo-angeitis,  in  the  large 
vessels  contained  in  the  mesappendix. 

The  lymph  channels  of  the  appendix  and  its  mesentery  in  acute  inflam- 
mation are  often  found  distended  with  lymph-corpuscles,  and  varioiis 
grades  of  lymphangeitis  may  be  observable. 

Perforative  Appendicitis. — Perforation  may  take  place  in  any  variety 
of  acute  appendicitis,  and  in  any  stage  of  the  attack.  In  some  instances 
the  first  symptoms  are  due  to  the  occurrence  of  perforation,  while  in 
other  cases  the  acute  attack  has  apparently  subsided  when  perforation 
suddenly  takes  place.  The  rupture  may  be  of  pin-hole  size  or  there 
may  be  a  wide  ragged  aperture  through  which  a  large  concretion  can 
escape.  In  the  appendix  represented  in  Fig.  47,  almost  the  entire  circum- 
ference, is  involved  in  the  large  perforation  which  occupies  the  centre  of  a 
gangrenous  area  surrounded  by  a  zone  of  intense  hyperaemia.  This  appen- 
dix was  removed  by  T.  S.  Cullen  thirty-six  hours  after  the  onset  of  the 
attack.  There  may  also  be  two  or  more  perforations.  Very  often,  in  the 
laboratory,  unsuspected  perforations  are  detected,  which  have  been  sealed 
by  adhesions,  most  frequently  by  the  adherent  omentum.  The  factors 
concerned  in  the  production  of  a  rupture  are  various;  it  may  follow  the 
extension  of  an  erosion  to  the  peritoneal  surface,  the  degeneration*  of  the 
tissue  due  to  purulent  infiltration,  or  it  may  be  the  result  of  thrombosis  or 
embolism.  A  tensely  distended  empyema  often  terminates  in  rupture  of 
the  appendix  walls,  and  it  is  particularly  in  such  cases,  where  a  large 
amount  of  highly  virulent  material  is  emptied  into  the  abdominal  cavity, 
that  the  most  fatal  forms  of  peritonitis  result.  Schrumpf  describes  a  case 
of  spontaneous  rupture  of  a  tensely  distended  appendix  in  which  the  con- 
tents were  sterile  and  the  walls  showed  no  active  inflammatory  reaction. 
Pin-hole  perforations  may  result  from  the  continuance  of  a  purulent  process 
along  a  muscular  hiatus,  and  therefore  are  usually  situated  along  the  mesen- 
teric border  or  at  the  tip  of  the  appendix. 

One  of  the  most  important  causes  of  rupture  is  the  necrosis  of  the 
tissue,  induced  by  the  presence  of  concretions,  the  deleterious  effect  of 
which  is  brought  into  play  only  by  the  swelling  of  the  tissue  in  acute  in- 
flammation. The  association  of  concretions  with  perforative  appendicitis 
is  so  often  observed  that  an  etiological  relationship  cannot  be  questioned, 
and  in  many  cases  the  evidence  of  cause  and  effect  may  be  clearly  demon- 
strated. In  some  instances  a  small  rupture  is  found  directly  over  the  most 
prominent  portion  of  the  concretion  (see  Fig.  47),  in  others  an  impending 
rupture  is  found  in  a  corresponding  area,  or  the  concretion  may  cause  an 
obstruction  of  the  canal  and  the  perforation  occurs  in  the  part  beyond  it. 
The  direct  agency  of  pointed  and  irregular  foreign  bodies  in  causing  a 
perforation  of  the  appendix  will  be  considered  in  another  section. 

Where  rupture  follows  an  erosion  the  procedure  is  gradual,  the  various 
layers  giving  way  as  the  degenerative  process  extends  outward.  In  the 
case  of  gangrene  following  embolism  rupture  of  the  different  coats  is  prob- 
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ably  in  most  instances  practically  simultaneous.  In  some  specimens  the 
inner  coats  have  given  way,  only  the  peritoneal  covering  remaining.  In 
the  appendix  shown  in  Fig.  48,  operation  thirty-six  hours  after  the  onset, 
an  extensive  clean-cut  perforation  of  all  the  outer  layers  has  occurred, 
leaving  only  a  pouch  of  mucous  membrane  which,  although  gangrenous, 
has  not  ruptured.  The  favorite  location  of  the  perforation  is  at  or  near  the 
tip  of  the  appendix,  but  it  is  not  uncommon  to  find  a  perforation  directly 
at  the  base,  or  at  some  intermediate  point.  A  perforation  at  the  base  may 
involve  the  neighboring  portion  of  the  caecum  and  produce  a  wide  opening 
through  which  the  intestinal  contents  escape.  The  extension  by  con- 
tinuity of  the  inflammatory  disease  of  the  appendix  to  the  surrounding 
portion  of  the  caecum  has  occasionally  resulted  in  a 
jjerforating  ulcer  of  the  caecum.  The  propagation  of 
the  disease  to  the  caecum  may  be  owing  to  throm- 
bophlebitis or  to  the  direct  action  of  bacteria  upon 
the  diseased  tissues.  Such  cases  may  be 
wrongly  interpreted  as  instances  of 
primary  disease  of  the  caecum.  As 
explained  before,  a  perforation  of  the  proximal  end 
of  the  appendix  may  result  in  its  complete  separation 
from  the  caecum.  It  has  then  been  found  floating  free 
in  an  abscess  cavity,  or  has  become  attached  to  some 
other  structure,  receiving  nutriment  through  newly 
formed  vessels  by  means  of  adhesions.  In  a  case  of 
G.  W.  Crile*s  (personal  communication),  operated  on 
after  several  attacks  of  appendicitis,  the  distal  3  cm.  of 
the  appendix  was  found  closely  adherent  to  the  sur- 
rounding structures,  9  cm.  from  the  normal  point  of 
attachment.  The  proximal  end  of  the  fragment  was 
well  rounded  off  and  completely  closed.  The  lumen 
contained  a  small  amount  of  fluid.  Similar  cases  have 
been  described  by  R.  Morris,  Barth,  and  others. 
Elting  found  the  amputated  appendix  in  a  hernial  sac. 

Acute  appendicitis  may  undergo  repair,  but  a  complete  restitutio  ad 
integrum  is  probably  exceedingly  rare.  As  a  rule,  various  deformities 
remain,  such  as  angulations,  twists,  and,  what  are  perhaps  most  important, 
irregularities  in  the  canal,  consisting  of  scars  and  strictures  (see  Residual 
conditions).  Obliterative  arteritis  is  common  in  the  small 
vessels  of  the  submucosa,  and  in  rare  instances  obliterative 
thrombo-arteritis  is  found  in  the  large  vessels  of  the  perito- 
neum and  muscular  coats,  and  may  even  involve  the  main  appendical 
vessel.  This  point  will  be  further  considered  in  connection  w4th  other 
residual  conditions  following  acute  and  chronic  affections. 


Fig.  47-  —  Pbrporativb 
Appendicitis.  (Speci- 
men PROM  T.  S.  CULLEN.) 
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SUBACUTE  AND  CHRONIC  APPENDICITIS. 

In  this  group  are  included  subacute  and  chronic  inflammatory  condi- 
tions of  the  appendix,  and  also  that  varied  class  of  cases  which  I  have 
designated  residual  appendicitis,  in  which  the  essential  lesions  are  the 
effects  of  an  anterior  inflammation  rather  than  an  active  process. 

Very  often,  after  an  attack  of  acute  appendicitis,  it  may  be  after  the 
first,  or  after  several  preceding  attacks,  changes  remain  which  under  the 
continued  influence  of  an  infective  agent  lead  to  a  chronic  condition.  But 
chronic  appendicitis  is  not  necessarily  preceded  by  an  acute  process.     It 

may  have  an  insidious  onset  and  occur  inde- 
pendently of  any  acute  attack.  Very  many 
cases  are  discovered  accidentally  in  the  course 
of  operations  undertaken  for  the  relief  of  other 
abdominal  affections  in  patients  who  have 
never  suffered  from  any  symptoms  referable 
to  the  disease.  Moreover,  from  the  pathologi- 
cal findings  of  many  specimens  removed  in 
what  was  supposed  to  be  a  first  attack  of 
appendicitis,  it  would  appear  that  very  often 
acute  appendicitis  is  preceded  by  a  primary^ 
chronic  inflammation.  In  fact,  some  writers 
express  the  opinion  that  acute  appendicitis 
never  arises  de  novo,  but  is  always  dependent 
upon  the  deleterious  effect  of  an  anterior 
chronic  process,  excepting,  of  course,  such 
cases  as  are  the  direct  result  of  injury  by  for- 
eign bodies,  strangulation  in  a  hernial  ring, 
etc.  RiEDEL  believes  that  acute  appendicitis 
has  always  an  insidious  onset,  one  of  the 
most  important  predisposing  causes  being  a 
chronic  primary  disease,  *' appendicitis  gran- 
ulosa.'* Chronic  inflammation  of  the  appendix 
is  essentially  a  hypertrophic  process  and  pro- 
duces a  characteristic  thickening  and  rigidity 
of  its  walls.  In  rare  instances  the  inflammatory- 
reaction  seems  to  be  confined  to  the  mucous 
membrane,  but,  as  a  rule,  all  the  coats  are 
more  or  less  affected.  Macroscopically  the  appendix  is  found  to  be 
thicker  than  normal,  but  may  be  either  increased  or  diminished  in 
length.  It  is  quite  common  to  find  the  appendix  very  thick  and  short, 
often  not  more  than  three  or  four  centimetres  long  and  a  centimetre 
or  more  in  diameter.  In  a  case  reported  by  Weir,  the  densely  adherent 
inflamed  appendix  was  only  half  an  inch  long,  and  nearly  half  an  inch 
thick.  There  had  been  several  sharp  attacks  of  inflammation,  and  after 
removal  of  the  appendix  recovery  was  prompt  and  permanent.  In  some 
instances  there  is  a  moderate  increase  in  length. 
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Fig.  48. — AcuTB  Appendicitis. 

The  distal  two-thirds  distended  and 
intensely  injected.  On  the  anterior 
surface  a  gangrenous  pouch  of  mucous 
membrane,  covering  a  concretion, 
protrudes  through  a  rupture  in  the 
outer  layers.  A  similar  protrusion  of 
mucous  membrane  is  seen  on  the 
convex  margin.  There  are  three  con- 
cretions in  the  appendix.  (Surg. 
Path..  No.  3173) 
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The  whole  organ  may  be  uniformly  thickened  to  the  size  of  the  little 
finger  or  larger ;  ver>'  often  it  is  club-shaped,  the  proximal  end  being  almost 
normal  or  even  reduced  in  thickness,  while  the  tip  is  enlarged.  In  other 
instances,  the  outer  half  or  more  is  hypertrophied,  while  again  there  may 
be  irregular  thickenings  separated  by  normal  or  constricted  portions. 

The  mesapj>endix  may  be  unaltered,  but  it  is  often  thickened  and 
indurated,  and  is  apt  to  be  more  or  less  shortened.  The  color  of  the  appen- 
dix is  usually  reddish,  and  the  superfidal  blood-vessels  are  very  tortuous 
and  prominent,  while  ecchymotic  areas  are  not  uncommon  (see  Fig.  2, 
Plate  I).  There  are  also  often  characteristic  anaemic  areas,  usually  at  the 
tip,  significant  of  an  obliterative  process.     This  is  well  shown  in  Fig.  49, 


strict. 


Jloruf:^. 


Pig.  49. — Chronic  Appendicitis  with  AnjCMIc  Bulbous  Tip  Containing  a  Soft  Fecal  Mass. 

No.  5640.) 


(Gyn.  Path., 


where  the  w^hitish  knob-like  tip  is  sharply  contrasted  with  the  brightly 
injected  median  portion. 

The  most  striking  feature  in  chronic  appen- 
dicitis is  the  appearance  of  extreme  rigidity. 
The  appendix  may  project  directly  out  from  the  caicum,  independently  of 
adhesions  or  any  other  external  influence,  the  mesentery  being  often 
tightly  stretched.  Again,  with  a  greatly  shortened  mesentery,  the  appen- 
dix may  be  sharply  bent  upon  itself,  or  it  may  project  in  the  form  of  a 
spiral.  The  characteristic  rigidity  is  particularly  evident  to  the  touch. 
Upon  rolling  the  appendix  between  the  fingers  and  compressing  it,  instead 
of  the  normal,  easily  collapsible  walls,  there  is  found  a  dense  unyielding 
tube,  the  sides  of  which  cannot  be  pressed  together.  Sometimes  the 
thickened  appendix  may  be  readily  palpated  through  the  abdominal  wall 
and  rolled  imder  the  fingers.     Section  shows  a  general  thickening  of  the 
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tissues,  but  more  especially  of  the  submucous  and  serous  membranes. 
The  lumen,  instead  of  assuming  the  stellate  form  of  the  normal  appendical 
canal,  retains  a  circular  outline  and,  except  in  strictured  areas,  remains 
widely  open ;  a  condition  which,  associated  with  enfeebled  muscular  powder, 
favors  the  reception  and  retention  of  foreign  material;  sometimes,  owing 
to  cicatricial  contraction  of  the  chronically  inflamed  appendix  mucosa, 
the  canal  is  much  narrowed.  The  canal  presents  various  irregularities 
produced  by  the  cicatrization  of  ulcers  or  hypertrophy  of  the  walls.  If 
the  hypertrophy  or  constriction  of  the  appendix  walls  results  in  complete 
occlusion  of  the  canal  at  one  point  while  the  remainder  is  still  patulous, 
or  if  a  partial  stenosis  is  rendered  complete  by  means  of  kinks  or  twists, 


Pig.   so. — Chronic 
Appendicitis. 

The  mucous  mem- 
brane is  thickened, 
rugous,  and  at  a 
forms  a  distinct  polyp. 
(Specimen  from  I.  R. 
Trimble.) 


Pig.  si. — Chronic  Appendicitis. 

The  appendical  walls  are  thickened  and 
oedematous,  the  most  pronounced  changes 
appearing  in  the  submucosa.  The  canal 
is  strictured  at  one  point  and  contains 
two  soft  concretions  (6  and  c).  At  a  there 
is  a  small  hxmatoma  of  the  mucous  mem- 
brane.    (Surg.  Path..  No.  43S8.) 


^Stricture 


Pig.  S2. — Chronic  Appen- 
dicitis. WITH  Complete 
Stricture  in  the  Mid- 
dle. AND  the  Mucous 
Membrane  Entirely 
Replaced  by  Scar  Tis- 
sue. (Surg.  Path..  No. 
4755.) 


the  part  beyond  the  obstruction  may  become  distended  with  a  clear  mucous 
or  serous  fluid  or  with  a  turbid  purulent  exudate  producing  a  hydro-  or 
pyo-appendix.  The  mucosa  is  usually  thickened,  but  in  some  instances 
appears  to  be  thinner  than  normal  and  may  even  be  indistinguishable 
from  the  underlying  submucous  tissue.  Its  surface  may  be  smooth,  some- 
times having  a  glazed  appearance,  or  it  may  be  granular,  or  wart-like. 
In  exceptional  instances  mucous  polypi  develop  as  shown  in  Fig.  50. 
The  color  of  the  mucosa  is  a  bright  red,  usually  mottled  with  petechial 
hemorrhages.  A  characteristic  case  of  chronic  appendicitis  is  given  in 
Fig-  51.  which  shows  the  greatly  hypertrophied,  oedematous  walls,  the 
circular  canal  at  the  cut  end,  and,  farther  out,  a  stricture.  The  mucous 
membrane  is  smooth  and  devoid  of  the  usual  folds.    At  one  point  a  small 
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DESCRIPTION  OF  PLATE  III. 

^ta*  t.^ Acute  appendicitis,  eight  days.  Th«  appendix  irregtdarly  distended  and 
hypc?rmmic*    ^t  b  ;tnd  c  foci  of  suppuration  are  visible. 

FxQ.  2  —Chronic  appendicitis.  The  whole  appendix  is  thickened,  rigid  and  exceedingly 
oedeinatous.  TIk'  \  ip  is  occupied  by  a  dense  tumor-like  mass  which  consists  at  the  hyper- 
trophied  cede«lcLt<^us  submucosa  covered  with  a  whitish  deposit  containing  calcareous 
material.  A  im^^^S  |>aT>illary  elevation  near  the  tip  is  also  covered  with  this  whitish  deposit. 
The  remabiitig  surfrjt^e  is  smooth,  the  mucosa  atrophic 

Fir«.  J. — H^teriiUths  in  the  appendix,  one  distinctly   faceted  and  resembling  a  gall- 

Ftn.  4> —  Mild  subacute  appendicitis.  Soft  fecal  concretions.  The  mucous  lining  of 
the  dktal  portion  {a)  is  swollen  and  hemorrhagic. 
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haematx)ma  is  elevated  abov^e  the  surrounding  surface.  There  are  two 
soft  concretions  in  the  canal.  Very  frequently  only  a  portion  of  the  mucosa, 
the  distal  half  or  two-thirds,  is  involved  in  an  inflammatory  process,  the 
remainder  presenting  the  normal,  pale,  smooth,  glistening  appearance;  or, 
again,  some  portion,  or  almost  the  whole  mucous  membrane  may  be  re- 
placed by  chronic  granulation  tissue  showing  various  stages  of  organization 
and  cicatrization.  A  calcareous  deposit  is  sometimes  found  on  the  surface 
and  in  the  tissue. 

The  appendix  shown  in  Fig.  5  2  was  removed  after  the  fourth  and  most 
severe  attack  of  inflarnmation.  It  was  lightly  adherent  to  the  caecum, 
brightly  injected,  and  presented  a  shght  constriction  about  its  middle. 


^J'- 


lib 


Fig.  S3. — A  Section  from  the  Preceding  Spbcimbn.     Magnified  40  Times. 

On  the  left  the  surface  shows  extensive  coagulative  necrosis;  on  the  right  there  is  a  thick  layer  of  a  mucoid 
sub^ance  (a)  containing  traces  of  fibrous  tissue  and  vessels,  a  few  leucocytes,  and  cellular  detritus,  b  is  the  deeper 
portion  of  the  submucosa;  c,  blood-vessels;  and  d,  fat- cells. 

On  section  the  canal  was  found  to  be  completely  obliterated  at  two  points, 
about  5  mm.  apart,  the  intervening  space  containing  mucus.  The  whole 
inner  surface  was  granular,  or  rugous,  and  crossed  by  bands  of  dense  scar 
tissue.  The  canal  contained  a  little  mucus.  Microscopic  examination 
(see  Fig.  53)  revealed  complete  destruction  of  the  mucous  membrane, 
not  a  trace  of  epithelium  or  lymph  nodes  remaining.  The  surface  in  most 
places  showed  coagulative  necrosis  associated  with  a  mucoid  degeneration 
of  the  tissue.  That  the  mucus  was  not  simply  a  deposit  upon  the  surface 
was  shown  by  the  remnants  of  blood-vessels  and  connective-tissue  strands 
which  were  traceable  in  it.  The  submucosa  was  fibrous  and  cedematous, 
likewise  the  muscular  coats.  There  was  a  diffuse  infiltration  of  the  inner 
layers,  chiefly  with  plasma  cells.  Here  and  there  a  deposit  of  yellowish, 
granular  pigment  was  seen. 
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The  most  marked  changes  are  often  found  in  the  submucosa,  which 
appears  as  a  thick,  dense,  fibrous  band,  sometimes  forming  more  than  half 
of  the  entire  thickness  of  the  walls  of  the  appendix,  the  increase  being 
chiefly  at  the  expense  of  the  mucous  layer.  The  muscular  coats  may  pre- 
serve their  usual  relation  to  the  other  tissues  or  may  appear  thicker  or 
thinner  than  normal.  The  peritoneum  is  usually  thickened,  and  is  exceed- 
ingly vascular.  In  some  instances  the  different  layers  are  indistinguishable 
from  one  another,  and  the  whole  greatly  thickened  wall  of  the  appendix 
appears  to  consist  of  a  homogeneous,  cedematous  fibrous  tissue  which  is 
sometimes  strikingly  suggestive  of  a  new  growth. 

Histology  of  Chronic  Diffuse  Appendicitis. — The  essential  condi- 
tion found  here  is  a  fibrous  tissue  transformation  affecting  to  a  greater  or 


Fig.  54. — Obliterative  Endarteritis  in  the  Mesappendix.     Magnified  90  Times. 
a-a' ,  The  vessel  lumen;   6,  the  external  elastic  layer  of  the  intima;   c,  thickened  portion  of  the  intima;  d» 
tunica  media;  «,  tunica  externa. 

less  degree  all  the  layers  of  the  appendix  wall.  The  general  fibrous  change 
is  accompanied  by  sclerosis  and  obliterative  changes  in  the  blood- 
vessels. The  mucous  membrane  is  usually  cedematous ;  the  interglandular 
tissue  is  vascular,  more  fibrous  than  normal,  and  contains  an  increased 
number  of  lymphoid  and  plasma  cells.  Red  blood-cells  are  often  found, 
and  in  many  cases  there  is  a  deposit  of  brownish  granular  pigment  of 
haematogenous  origin.  Hemorrhage  into  the  tissue  and  beneath  the  epi- 
thehum  may,  according  to  Riedel,  precipitate  a  sudden  acute  attack  of 
inflammation,  by  injuring  the  tissue.  The  solitary  follicles  may  be  greatly 
swollen,  forming  a  continuous  zone  of  lymphoid  tissue;  or,  again,  they 
are  to  a  great  extent,  or  wholly,  replaced  by  fibrous  tissue.  The  surface 
epithelium  is  usually  flattened  and  the  glands  are  shallow  and  compressed 
by  the  infiltrated  interglandular  tissue.    A  few  glands  may  be  cystic.    In 
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some  instances  the  only  trace  of  the  mucous  membrane  consists  of  a  layer 
of  flattened  epithelium,  resting  directly  upon  a  layer  of  dense  cicatricial 
tissue.  The  submucous,  muscular,  and  subperitoneal  layers  are  altered 
to  a  varying  degree.  As  a  rule,  the  most  marked  fibrous  tissue  prolifera- 
tion is  found  in  the  submucosa,  which  may  be  thickened  out  of  all  propor- 
tion to  the  other  layers.  The  small  blood-vessels  of  this  region  have  greatly 
thickened  walls,  and  not  infrequently  are  almost  completely  obliterated. 
Small  round  lymphoid,  and  plasma  cells  may  be  very  abundant,  the  latter 
usually  predominating.  A  specimen,  recently  sent  me  for  examination, 
had  been  pronounced  small  round  cell  sarcoma  on  account  of  the  dense 
masses  of  plasma  cells  found  in  the  submucosa. 

In  the  muscular  coats  the  connective-tissue  hyperplasia  occurs  at  the 
expense  of  the  muscle  fibres.  The  subperitoneal  layer  takes  an  active  part 
in  the  general  fibrous  tissue  increase,  and  usually  shows  sclerotic  changes  in 
the  smaller  blood-vessels.  As  a  rule,  the  larger  vessels  of  the  peritoneal 
coat  are  fairly  normal,  and  the  main  appendical  vessel,  with  its  tributaries, 
in  the  mesappendix  is  almost  constantly  so.  In  rare  instances  the  vessel 
walls  are  slightly  sclerotic,  but  advanced  obliterative  changes  I  have  found 
in  only  one  case  (see  Fig.  54),  which  was  furnished  me  by  Steensland  of 
Syracuse,  New  York. 

Chronic  Ulcerative  and  Purulent  Appendicitis. — Chronic  diffuse  inflam- 
mation renders  the  appendix  peculiarly  susceptible  to  further  infections, 
which  may  result  in  repeated  acute  attacks,  or  in  a  chronic  suppurative 
process.  As  pointed  out  by  Lenzmann,  there  may  be  a  concurrence  of 
two  factors  which  expose  the  appendix  to  the  danger  of  further  injury :  the 
ready  reception  of  foreign  material  from  the  caecum,  and  the  more  or  less 
pronounced  disability  of  the  appendix  to  free  itself  from  this  material.  A 
lurking  place  for  fecal  particles  with  their  infective  and  putrefactive  con- 
tents is  thus  created,  and  the  abundant  bacterial  development  of  the  caecal 
region,  extending  by  direct  propagation  to  the  appendix,  is  there  further 
influenced  by  the  condition  of  stasis  produced  by  the  rigidity  of  the  tissues 
and  the  loss  of  muscular  power.  The  result  of  these  conditions  is  that, 
ultimately,  the  bacterial  activity  causes  more  or  less  tissue  necrosis  and 
excites  a  suppurative  or  non-suppurative  reaction  in  the  neighboring 
tissues.  The  necrotic  areas  are  usually  in  direct  relation  with  the  infective 
material,  and  may  be  limited  to  the  mucous  membrane,  or  may  extend 
deeper,  sometimes  involving  the  peritoneal  coat.  Sometimes  also  there 
may  be  circumscribed  ulcers  having  infiltrated,  irregular  margins,  the 
base  being  covered  with  necrotic  material;  or  there  may  be  a  diffuse 
suppurative  process.  If  the  canal  becomes  obliterated  at  any  point,  a 
purulent  exudate  accumulates  in  the  appendix,  and  a  tensely  distended 
pus-sac  results.  The  size  of  the  mass  depends  partly  upon  the  location  of 
the  obstruction,  whether  close  to  the  caecal  orifice  or  at  some  distant  point, 
and  partly  upon  the  nature  of  the  infection.  The  slow  accumulation  of  the 
purulent  exudate,  and  the  gradual  distention  in  the  case  of  a  chronic  pyo- 
appendix,  are  accompanied  by  a  hyperplastic  tissue  growth  in  the  walls 
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of  the  appendix,  which  become  greatly  thickened,  in  some  instances  be- 
ing from  5  to  lo  mm.  thick.  In  such  a  case  the  normal  constituents  of 
the  appendix  walls  are  entirely  replaced  by  chronic  granulation  tissue, 
rich  in  cellular  elements.  The  inner  surface  .  is  covered  with  necrotic 
tissue  and  fibrin.  The  mass  rarely  has  a  diameter  of  more  than  2  to  3 
cm.,  but  it  may  attain  enormous  dimensions,  as  in  a  specimen  sent  me  by 
G.  MuLLER  (see  Fig.  55). 

In  some  instances  the  mass  is  freely  movable  and  without  adhesions,  in 

others  the  omentum  may  be  at- 
tached, but  most  frequently  it  is 
fixed  by  adhesions  to  the  abdomi- 
nal wall  or*  other  neighboring 
structures. 

As  in  the  case  of  acute  purulent 
appendicitis,  perforation  may  result 


Fig.  55. — Empyema  op  the  Appendix. 

At  the  ctEcal  end  the  greatly  thickened  walls  com- 
pletely occlude  the  canal,  and  the  rest  of  the  apr>endix 
is  distended  with  pus.  The  whole  interior  is  lined 
with  ragged  necrotic  material.  The  mucous  and  sub- 
mucous layers  are  almost  totally  destroyed,  but  in 
places  are  represented  by  islands  of  thickened,  degen- 
erated tissue. 


Fig.  56. — Chronic  Suppurative  Appendicitis  with 
Obliterated  Lumen  at  a,  and  beyond  this  a 
Pus-sac  which  has  Ruptured  (6). 

The  collapsed  condition  of  the  walls  of  this  portion 
shows  that  there  has  been  considerable  distention. 
The  mucosa  here  is  irregular  and  at  a  point  opposite 
the  concretion  (c)  has  been  destroyed. 


from  the  extension  of  the  necrosis  to  the  peritoneal  surface  (see  Fig.  56). 
But  in  chronic  suppuration,  more  frequently  than  in  acute  conditions,  the 
productive  inflammatory  reaction  forms  a  protective  barrier  which  limits 
the  distribution  of  the  infection.  Moreover,  whereas  in  acute  pyo-appen- 
dix  the  virulence  of  the  infective  agents  is  exalted,  in  chronic  suppuration 
the  mild  infection  may  be  limited,  or  even  destroyed  by  the  reaction  on 
the  part  of  the  tissues.     Resolution  may  follow  the  rupture  and  drainage 
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of  the  empyema  into  the  intestine  or  other  hollow  viscus,  or  the  contents 
may  become  absorbed,  and  the  cavity  finally  obliterated  by  granulation 
tissue. 

RESIDUAL  APPENDICITIS. 

This  term  includes  the  various  deformities  of  the  appendix  which  may 
follow  acute  or  chronic  inflammation  after  the  active  disease  has  subsided. 
The  results  may  be  hypertrophy  or  atrophy  of  the  appen- 
dix, stricture  or  obliteration  of  its  lumen,  cystic  dilata- 
tion, divertictila  or  angulations  or  twists  due  to  adhe- 
sions or  cicatricial  contractions  in  the  appendix  wall. 
These  conditions  have  been  already  referred  to,  but  are 
more  conveniently  considered  as  a  distinct  class.  They 
are  of  importance  not  only  on  account  of  their  etiological 
relation  to  recurrent  acute  infection,  but  as  the  usual 
source  of  the  clinical  conditions  described  by  Lenzmann 
and  by  Ewald  as  appendicitis  larvata.  As  has  already 
been  explained,  acute  or  chronic  appendicitis  exceed- 
ingly rarely  results  in  a  restitutio  ad  integrum.  In  the 
mildest  cases  there  is  more  or  less  connective  -  tissue 
hyperplasia,  and  as  a  consequence  a  certain  amount  of 
rigidity  and  enfeebled  muscular  power  persists.  In  the 
healing  and  repair  of  erosions,  newly- 
formed  connective  tissue  replaces  the 
destroyed  area,  and  like  all  cicatricial 
tissue,  tends  to  contract,  resulting  in 
strictures,  angulations,  or  occlusion  of 
a  portion  of  the  canal.  Abb6,  who  has 
devoted  much  attention  to  this  condi- 
tion and  is  strongly  impressed  with  its 
pathogenic  importance,  has  prepared  an 
excellent  series  of  specimens  which  show  its  various 
grades  as  well  as  the  number  of  stenoses  which  may  fol- 
low appendicitis.  A  typical  example  of  multiple  stenosis 
associated  with  stercoral  concretions,  furnished  by  Rux- 
YON,  is  given  in  Fig.  57.  In  this  case  one  or  more  attacks 
of  mild  inflammation,  possibly  confined  to  the  inner  lay- 
ers, have  been  productive  of  several  areas  of  complete 
and  partial  stenosis,  without  at  any  time  having  given 
rise  to  attacks  of  pain  or  tenderness  in  the  abdomen. 
The  appendix  was  removed  during  the  course  of  an  operation  for  myoma. 
General  destruction  of  the  mucosa  is  followed  by  total  obliteration  of  the 
canal.  If  the  canal  is  only  partially  stcnosed,  other  factors,  such  as  kink- 
ing or  the  compression  by  adhesions,  may  make  the  obstruction  complete. 
In  the  appendix  shown  in  Fig.  58  the  kink  produced  by  the  dense  band  of 
adhesions  has  resulted  in  the  separation  of  the  distal  from  the  proximal 


Fio, 


57.  —  Multiple 
Stricture  in  the 
Appendix. 


AND 


Fio.  58.  —  Kink 
Strictur  e  Pro- 
duced BY  Adhe- 
sions in  a  Case  of 
Chronic  Appendi- 
citis. 

a.  Kink,  with  sepa- 
ration of  distal  from 
proximal  portion  of  the 
appendix;  b,  adhesion. 
The  distal  portion  is 
obliterated.  (Gyn. 
Path..  No.  S3iS.) 
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end  of  the  appendix,  the  two  portions  being  connected  by  the  mesentery 
and  a  band  of  fibrous  tissue. 

Retention  Cysts  of  the  Appendix. — If  a  portion  of  the  canal  distal  to  the 
obstruction  remains  patent,  the  normal  secretion,  having  no  outlet,  accu- 
mulates in  it  and  a  retention  cyst  is  produced.    The  contents  of  the  cyst 
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Fig.  59. — Cystic  Appbndix  with  the  Proximal  End  (a)  Protruding  into  thb  C-«cum. 

Several  tags  of  adhesions  are  seen  on  the  surface  of  the  cyst.     (Sent  by  E.  E.  Montgomery  from  the  Museum  of 

Jefferson  Medical  College.) 


are  at  first  composed  of  the  normal  mucous  secretion  of  the  appendical 
mucosa,  or  of  a  mucopurulent,  sometimes  sanguineous  fluid;  but  later, 
probably  owing  to  pressure  atrophy  of  the  mucosa  and  consequent  loss 
of  function,  the  mucous  secretion  ceases,  and  the  fluid  becomes  serous  or 
watery  in  character.     If  the  occlusion  has  occurred  close  to  the  caecal  at- 
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tachment  of  the  appendix,  the  cyst  appears  to  arise  directly  from  the  caecum. 
In  the  case  showTi  in  Fig.  59  stenosis  had  probably  taken  place  directly  at 
Gerlach's  valve  and  did  not  involve  the  canal  beyond  this  point.  The 
thin  membrane  which  obstructed  the  canal  at  the  valve  became  gradually 


Fig.  00— Cystic  Distbntiox  op  thb  Lower  Three-fourths  op  the  Appendix  due  to  Stricture  op  the  Canal. 

The  proximal  end  is  pervious.    The  surface  of  the  cyst  covered  with  adhesions  and  markedly  injected.    tGyn. 

Path.,  No.  5718.) 

distended  by  the  pressure  of  the  fluid  within  the  appendix  so  that  finally 
the  cyst  became  partly  intraca^cal.  Other  cases  have  been  reported  in 
which  the  cyst  had  developed  almost  wholly  within  the  caecum.     If  the 


riG.  61.— T„g  Appendix  as  seen,  in  situ,  \ovembkr.  1897.  Showing  a  Single  Cyst  and  Obliterated, 

Withered  Distal  Extremity. 

obstruction  is  at  a  more  distant  point,  the  cyst  appears  to  be  peduncu- 
lated, being  attached  to  the  caecum  by  the  normal  proximal  portion  of  the 
appendix  (see  Fig.  60).  Again,  only  the  tip  may  be  cystic,  or  the  middle 
of  the  appendix  may  be  distended  while  the  proximal  and  distal  portions 
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are  obliterated.    The  canal  may  be  occluded  at  two  or  more  points,  and 

the  intervening  portions  may  become  cystic.    In  some  instances  secondary- 

cysts  develop  in  partly  occluded  glands. 

Cysts  of  the  appendix,  as  a  rule,  are 
cylindrical  in  form  and  varj''  in  size 
from  about  the  thickness  of  a  lead- 
pencil  to  from  one  to  three  centimetres 
in  diameter.  In  exceptional  instances 
very  large  masses  develop.  One  de- 
scribed by  SoNNENBURG  was  an  enor- 
mous pear  -  shaped  cyst,  14  cm.  in 
length  and  21  cm.  in  its  greatest  cir- 
cumference. ViRCHOW  described  a  case 
in  which  the  appendix  was  as  large  as 
a  fist.  The  walls  of  the  cystic  appendix 
are  attenuated  and  transparent.  The 
peritoneal  surface  often  presents  a  few 
adhesions,  but  may  be  perfectly  smooth. 
The  inner  surface  is  usually  smooth  and 
glistening.  Figs.  63  and  60  are  charac- 
teristic examples  of  the  cystic  appendix. 
The  former  is 
situated  direct- 
ly upon  the 
caecum  and  has 

a  smooth  surface,  while  the  latter  is  covered  with 

adhesions    and    has    a    long   pedicle.     Histologi- 
cally, a  general  connective-tissue  proliferation  is 

apparent,-  with  a  corresponding  loss  of  the  nor- 
mal elements  of  the  appendix  walls.     The  whole 

picture  is  that  of  a  mild,  chronic,  inflammatory 

reaction  associated  with  pressure  atrophy  of  the 

tissues.     The  mucosa,  as   a    rule,  is  represented 

by  a  single  layer   of    low   columnar  or  cuboidal 

epithelium  resting  directly  upon  a  layer  of  fibrous 

tissue.      Glands  have  usually  disappeared.     An 

occasional  small,  flattened   lymph  node  may  be 

seen.     In   many   cases   the   muscular   coats   are 

almost  entirely  replaced  by  fibrous  tissue,  but  in 

some  instances  the  muscle  bundles  are  fairly  well 

preserved.     As   a    rule,   there  is  a  slight  diffuse  round-cell  infiltration 

(see  Fig.  64). 

Diverticula   of   tlie  Appendix. — Diverticula  of    the    appendix    do   not 

differ  from  those  found  elsewhere  in  the  alimentary  canal.    They  may  occur 

when  cystic  distention  of  the  appendix  follows  occlusion  of  part  of  the 

canal,  particularly  when  the  muscular  coats  are  weakened  by  an  antecedent 


Fig.  62. — The  Samb  Appbndix   (see  Fig.  6i), 
Removed  October,  1903. 

The  obliterated  distal  portion  has  become  much 
shortened,  c  probably  represents  the  original  cyst, 
and  a  and  b  are  of  later  development.  Cavities  b 
and  c  communicate  with  each  other.  (Gyn. 
Path..  No.  6996.) 


Fig.  63. — Cystic  Appendix. 
(Gyn.  Path.,  No.  2170.) 
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inflammatory  process;  they  may  also  be  produced  by  external  traction  by 
means  of  adhesions,  etc.  The  diverticula  may  be  single  or  multiple.  The 
majority  develop  between  the  mesenteric  folds  or  at  the  tip  of  the  appen- 
dix, but  they  may  be  situated  in  any  part  of  the  appendical  wall.  J.  Herb 
describes  a  case  in  which  a  globular  cyst,  23  cm.  in  circumference,  projected 
from  the  middle  of  the  appendix  on  the  side  opposite  the  mesenteric  bor- 
der, while  in  one  of  Ribbert's  cases  -the  diverticula  formed  a  grape-like 
cluster  of  cysts.  Diverticula  consist  of  hernia-like  protrusions  of  the 
mucous  membrane  beneath  the  peritoneum,  and  the  cavity  of  the  cyst 
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Pig.  64. — Sbction  from  thb  Prbcbding  Case  (Fio.  63)  of  Cystic  Appendix. 

The  small  picture  on  the  left  shows  the  dilated  lumen  and  thinned-out  walls.  The  area  between  the  two 
dotted  line*  is  seen,  highly  magnified,  in  the  picture  on  the  right  side.  The  mucous  membrane  is  represented  by 
a  layer  of  flattened  epithelium  resting  upon  a  layer  of  fibrous  tissue.  A  small  flattened  lymph  node  is  seen  near 
the  edge  of  the  pictnre.    There  is  a  general  round-cell  infiltration  of  all  the  coats. 


usually  communicates  with  the  distended  lumen  of  the  appendix  by 
means  of  a  smooth  circular  or  oval  orifice.  Histologically  the 
thin  walls  are  composed  of  connective  tissue  lined  with  a  layer  of  flattened 
epithelium.  A  few  compressed  glands  may  be  found  and  occasional  muscle 
fibres  may  extend  a  short  distance  from  the  base  over  the  walls  of  the  cyst. 
Obliteration  of  tlie  Appendix. — Considerable  attention  has  been  recently 
directed  to  obliterative  changes  in  the  appendix.  Ribbert,  Wolfler,  and 
ZucKERKANDL,  from  the  careful  examination  of  a  large  number  of  cases, 
all  arrived  at  the  conclusion  that  obliterative  changes  in  the  appendix 
are  not  the  result  of  an  inflammatory  process,  but  an  involution  process 
in  a  functionless  organ.    Cruveilhier,  Bierhoff,  Fitz,  Senn,  and  others 
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believe  that  obliterative  changes  have  a  pathological  origin.  Tchacaloff, 
in  19  cases  of  partial  or  total  obliteration,  found  in  all  distinct  evidence  of  a 
pathological  process.  Riedel  advances  the  view  that  obliteration  of  the 
appendix  is  due  to  a  chronic  inflammation  of  the  appendix,  *' appendicitis 
granulosa,*'  which  is  followed  by  the  formation  of  cicatricial  tissue  and 
the  gradual  narrowing  and  final  obliteration  of  the  lumen.  Ribbert  in  a 
later  article  modified  his  original  view  by  stating  that  a  chronic  toxic 
irritation  produced  by  the  bacteria  contained  in  the  appendix  may  induce 
a  mild  inflammatory  process  which  leads  to  the  obliteration  of  the  canal. 

My  investigations  have  dealt  chiefly  with  specimens  removed  at  oper- 
ation, and  only  to  a  limited  extent  with  autopsy  material,  as,  unfortu- 
nately, the  macroscopic  appearance  of  the  appendix  alone  was  noted  in 
the  autopsy  protocols,  and  the  specimens  were  not  preserved. 

In  the  gynaecological  service  at  the  Johns  Hopkins  Hospital  it  has  for 
some  years  been  the  rule  to  examine  the  appendix,  if  accessible,  whenever 
the  abdomen  is  opened  for  any  reason,  and  if  it  presents  any  deviation 
from  the  normal,  however  slight,  it  is  removed,  provided  always  that  there 
is  no  special  bar  to  the  operation.  Thus,  it  has  been  the  custom  to  remove 
the  appendix  if  thicker  or  firmer  than  normal,  even  if  the  rigidity  is  very 
slight,  or  merely  involves  the  tip.  On  this  account  it  has  been  possible  to 
examine  a  large  number  of  specimens  showing  obliteration,  and  sufficient 
evidence  has  been  obtained  from  these  cases  to  warrant  some  conclusions 
regarding  the  origin  of  many  cases  of  partial  and  complete  obliteration  of 
the  appendix,  although  no  definite  conclusion  can  be  reached  regarding 
the  relative  frequency  of  its  occurrence.  The  opportunity  to  inspect  and 
remove  the  appendix  occurs  most  frequently  in  the  course  of  gynaecological 
operations;  in  the  general  surgical  department  the  approximately  normal 
appendix  is  less  frequently  removed.  This  probably  accounts  for  the 
fact  that  in  the  material  from  the  gynaecological  operating  room  I  have 
found  21  cases  of  complete  obliteration  of  the  canal  of  the  appendix,  but 
only  two  such  cases  among  the  specimens  from  the  surgical  department, 
although  in  the  latter  twice  the  number  of  appendices  had  been  removed. 
Partial  occlusion  of  the  canal  occurred  in  about  equal  proportions  in  the 
two  series  of  cases.  In  considering  the  etiology  and  pathology  of  oblitera- 
tion of  the  appendix,  I  have  chiefly  studied  the  specimens  from  the  gynae- 
cological department. 

Out  of  300  specimens,  45  were  found  to  present  some  degree  of  obliter- 
ation, varying  in  extent  from  a  small  portion  of  the  tip  to  the  occlusion  of 
the  entire  canal.  Under  this  group  I  have  not  included  cases  of  appendix 
with  greatly  thickened  walls  and  narrowed  but  patent  lumen,  as  these  are 
manifestly  of  inflammatory  origin;  nor  do  I  include  simple  strictures, 
which  have  clearly  resulted  from  cicatrization  of  erosions. 

The  45  cases  comprise  21  in  which  the  lumen  is  entirely  obliterated,  and 
24  in  which  it  is  partly  obliterated.  In  the  specimens  showing  partial 
obliteration,  the  extent  of  the  occluded  portion  varied  from  about  i  cm. 
at  the  tip,  to  a  half  or  three-fourths  of  the  length  of  the  organ.     In  one 
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instance  only,  a  few  millimetres  of  the  proximal  end  was  provided  with  a 
central  lumen.  With  a  few  exceptions  the  obliteration  extended  from  the 
tip  inward,  the  occluded  part  forming  a  solid  cord.  In  one  case,  previously 
described,  the  proximal  and  distal  thirds  were  obliterated,  while  the  middle 
third  was  cystic.  In  8  cases  the  proximal  end  was  obliterated  and  the  part 
beyond  cystic,  the  occluded  portions  in  these  cases  varying  from  a  few 
millimetres  to  several  centimetres;  in  one  case  only  the  distal  third  re- 
mained patent.  These  cases  of  cystic  changes  in  the  appendix  have  already 
been  considered.  The  obliterated  appendix  may  be  thickened,  firm,  and 
cylindrical  (see  Fig.  65),  or  it  may  be  reduced  to  a  thin  fibrous  cord  or 
flattened  band  (see  Fig.  66).  In  cases  of  partial  obliteration,  also,  the  af- 
fected area  may  be  either  hypertrophied  or  atrophied.  If  only  the  tip  is 
involved  the  appendix  may  have  a  clubbed  appearance,  or  may  dwindle 
away  to  a  fibrous  cord.    When  the  median  portion  is  obliterated  the  organ 


Fig.  65.  —  H  TPBRTROPHiED   Appendix   with  Obliterated  Fig.  6o.  —  Atrophied    Appendix  with  Ob- 

Lumen.     (Natural  Size.)  literatbd  Lumen.     (Natural  Size.) 

There  were  a  few  slight  adhesions  in  the  vicinity  of  the  Fine  adhesions  over  the    mitldle   portion, 

appendix.    (Gyn.  Path..  No.  3859.)  (Gyn.  Path..  No.  2884.; 

may  be  di\4ded  into  two  distinct  portions  connected  by  a  narrow  fibrous 
cord  (Fig.  67).  A  withered  appendix,  when  retrocaecal  and  extraperitoneal, 
or  covered  with  adhesions,  may  readily  be  overlooked  and  the  case  regarded 
as  an  instance  of  absence  of  the  appendix. 

In  36  of  my  cases  the  surface  of  the  appendix  presented  evidence  of  ad- 
hesions. The  adhesions  were  dense  in  some  cases,  but  more  often  they  were 
very  delicate.  The  color  of  the  appendix  was  always  distinctly  paler  than 
normal,  although  occasionally  the  superficial  blood-vessels  were  dilated. 
When  the  obliteration  involved  only  a  part  of  the  appendix,  it  could  at 
once  be  recognized  by  the  color  as  compared  with  the  rest  of  the  organ. 

Cross-sections  of  the  obliterated  appendix  examined  by  the  naked  eye 
usually  revealed  two  distinct  layers,  namely,  an  outer  layer  consisting  of  the 
musculattire,  and  a  central  layer  consisting  of  fibrous  tissue.  The  relative 
proportion  of  these  layers  is  quite  variable.  As  a  rule,  the  muscular 
coat  is  of  about  normal  thickness,  but  it  is  sometimes  greatly  thickened, 
or  it  may  be  atrophied  and  scarcely  distinguishable.     Similarly,  the  cen- 
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tral  fibrous  tissue  may  be  abundant,  or  may  have  undergone  considerable 
shrinkage.  To  a  great  extent  this  variability  depends  upon  the  stage  of  the 
affection,  but  not  entirely,  as  some  very  thick  appendices  show  a  ver>'  thin 
muscle  layer;  while  in  others  of  the  same  diameter  there  may  be  a  broad 
band  of  muscle ;  and,  again,  a  withered  appendix  may  have  a  relatively 
well  developed  muscle  coat,  or  may  be  almost  wholly  fibrous  tissue. 

The  microscopic  picture  of  the  obliterated  ap- 
pendix is  a  varied  one,  the  characteristic  appearance  depending  partly 
upon  the  stage,  but  chiefly  upon  the  character  of  the  pathological  process. 
A  cross-section  of  a  thickened,  obliterated  appendix  may  show  any  of  the 
following  conditions  in  the  centre  : 

I.  A  centre  of  cellular  fibrous  tissue  containing  remnants  of  lymph 
follicles  or  glands,  and  sometimes  both.  Occasionally  a  microscopic  tri- 
angular or  irregular  slit  represents  the  former  canal.     This  has  no  special 


Fig.  67. — Chronic  Appendicitis  with  Stricture. 
The  distal  portion  is  completely  obliterated,  but  the  proximal  end  is  pervious  and  shows  an  active  inflam- 
matory process.    (Surg.  Path..  No.  9068.) 

cell  lining,  and  as  the  tissue  contracts  will  probably  disappear.  The  rem- 
nants of  lymph  follicles  and  glands  which  are  present  indicate  an  early 
stage  of  the  obliterative  process,  and  they  also  will  finally  disappear.  The 
submucosa  is  thickened,  fibrous,  and  contains  more  or  less  fat,  usually 
only  a  moderate  amount,  while  numerous  blood-vessels  radiate  to  the 
centre.    There  is  often  a  slight  round  cell  infiltration  of  the  submucosa. 

2.  The  centre  is  fibrous  and  contains  no  remnants  of  mucosa.  The 
tissue  may  be  fairly  cellular  and  contain  numerous  lymphoid  elements, 
but  no  well-formed  follicles.  The  surroimding  tissue  is  usually  dense, 
fibrous,  and  may  contain  very  little  or  a  moderate  amount  of  fat. 

3.  The  centre  consists  of  fibrous  tissue,  poor  in  connective- tissue  cells, 
and  free  from  lymphoid  elements.  The  surrounding  tissue  often  contains 
a  large  amount  of  fat.  In  one  of  my  cases  the  thickened  obliterated  appen- 
dix showed  a  rather  thin  musculature  surrounding  a  mass  of  adipose  tissue 
with  a  fine  central  strand  of  fibrous  tissue,  formed  by  the  intersecting 
fibres  of  the  framework  of  the  adipose  tissue.  This  appendix  was  also 
surrounded  by  a  mass  of  fat.  In  the  majority  of  my  sections  I  have  found 
a  deposit  of  brown  granular  pigment  in  the  obliterated  areas. 

The  muscular  coats,  as  a  rule,  are  of  about  the  usual  thickness.  Either 
layer,  or  both,  may  be  thicker  than  normal,  or  attenuated.  The  increase 
in  thickness  may  be  due  to  hyperplasia  of  muscle,  but  is  often  due  to  con- 
nective-tissue proliferation,  while  the  muscle  itself  is  diminished  in  amount. 


Digitized  by 


Google 


PATHOLOGY 


83 


The  peritoneal  coat,  where  free  from  adhesions,  is  usually  normal,  but 
may  be  thickened.  A  high  degree  of  sclerosis  of  the  blood-vessels  is  generally 
visible  in  all  the  different  layers,  but  is  especially  marked  in  the  submucosa. 

The  withered  appendix  rarely  shows  any  trace  of  the  mucous  mem- 
brane. The  central  fibrous  tissue  is  dense,  and. its  outer  zone,  which  repre- 
sents the  submucosa,  contains  little  or  no  fat.  The  muscular  coats  may  be 
well  preserved,  but  usually  there  is  fibrous  tissue  proliferation  at  the 
expense  of  muscle  tissue.     Sometimes  the  muscle  has  practically  disap- 


.^^' 


r^^f 


Pig.  68. — Section  prom  thb  Spbcimbn  Shown  in  Pig.  66. 
The  centre  consists  of  dense  fibrous  tissue  containing  a  moderate  amount  of  fat.     The  circular  muscular 
coat  is  atrophic,  the  longitudinal  layer  well  developed.     The  walls  of  the  blood-vessels  in  the  mesappcndix  are 
somewhat  adcrotic.    (Gyn.  Path.,  No.  2884.) 

P^red.  In  one  of  my  cases  all  that  remained  was  a  narrow  band  along 
the  mesenteric  border.  In  the  section  represented  in  Fig.  68  the  muscular 
coats  are  relatively  thick  and  well  preserved.  The  central  fibrous  tissue  is 
dense  and  contains  a  small  amount  of  fat. 

In  both  the  hypertrophic  and  atrophic  forms  of  obliteration  I  have 
usually  found  a  complete  absence  of  lesions  affecting  the  nerve  elements. 
In  most  cases  the  nerves,  owing  to  the  paucity  of  cells  in  the  surrounding 
tissue,  appear  to  be  unusually  prominent. 
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In  a  partly  obliterated  appendix,  the  canal  of  the  patent  portion  may 
be  of  normal  size  and  shape  and  the  mucous  lining  little  if  at  all  altered. 
Very  often,  however,  the  canal  is  circular  and  the  walls  more  or  less  rigid. 
As  in  diffuse  chronic  inflammation,  the  surface  of  the  mucosa,  instead  of  pre- 
senting the  usual  folds,  is  smooth  and  ev^en ;  the  epithelium  is  often  a  little 
flattened;  the  interglandular  tissue  shows  some  degree  of  fibrous  change. 
In  some  cases  a  gradual  transition  from  the  normal  patulous  condition 
to  the  completely  obliterated  portion  may  be  traced.  In  one  of  my  cases, 
where  the  appendix  was  4  cm.  long  and  6  mm.  in  diameter,  the  lumen  was 

obliterated  except  for  a  few  millimetres  of  the 
proximal  end.  Beginning  at  the  ca^cal  orifice 
the  canal  was  found  to  have  become  gradually 
narrower,  the  mucosa  atrophic,  and  the  glands 
gradually  diminished  in  number  until  finally  the 
mucosa  was  replaced  by  fibrous  tissue  which 
completely  occluded  the  canal.  In  other  in- 
stances the  transition,  instead  of  being  gradual, 
is  abrupt.  The  canal  may  be  entirely  normal 
to  a  certain  point,  then  suddenly  cease.  In  the 
case  shown  in  Fig.  67  the  appendix  has  a  lumen 
of  normal  calibre  to  a  point  where  it  is  suddenly 
reduced  to  a  narrow  impervious  fibrous  cord. 
The  distal  portion,  although  of  the  usual  size, 
is  also  obliterated.  The  appendix  was  removed 
at  operation  after  the  fifth  severe  attack  of 
inflammation.  At  the  time  of  operation  the 
constricted  middle  portion  was  bound  down  by 
dense  adhesions. 

In  cases  where  the  obliteration  is  limited  to 
a  small  area  near  the  centre  of  the  appendix, 
the  proximal  end  may  be  perfectly  normal,  the 
distal  portion  cystic,  and  the  obliterated  area 
not  more  than  one  or  two  millimetres  in  extent. 
Such  a  condition  can  only  be  explained  by 
the  adhesion  of  opposite  sides,  as  a  consequence  of  erosion. 

The  majority  of  my  specimens  showed  indubitable  evidence  of  an 
antecedent  inflammatory  process,  chiefly  in  the  presence  of  adhesions, 
which  were  found  in  about  60  per  cent,  of  the  cases.  The  presence  of 
pigmentary  changes  in  some  pointed  to  a  former  pathological  process, 
while  in  others,  again,  an  active  inflammation  still  existed  often  in  the  ab- 
sence of  adhesions.  The  same  regularity  of  structure  was  often  observed  in 
the  appendices  which  showed  distinct  evidence  of  an  inflammatory  process 
as  in  other  specimens  where  an  inflammatory  origin  was  not  apparent. 

The  examination  of  numerous  appendices  removed  shortly  after  the 
subsidence  of  an  acute  inflammatory^  attack  demonstrates  most  con- 
vincingly the  method  of  procedure  in  the  production  of  obliteration.    These 
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Fig.  69.  —  Obliteration  op  the 
Lower  Two-thirds  op  the  Ap- 
pendix. 

The  upper  third  distended  with  pus 
and  perforated.  Removed  during  the 
twenty-sixth  attack. 
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Specimens  still  show  more  or  less  of  an  active  inflammatory  reaction,  chiefly 
e\idenced  by  a  leucocjrtic  infiltration.  In  some,  pronounced  hypertrophy 
of  the  walls  has  taken  place  while  the  limien  is  reduced  to  almost  micro- 
scopic size;  other  specimens  show  cicatrization  of  erosions,  producing 
irregular  constrictions.  Fig.  52  (see  p.  70)  represents  an  appendix  re- 
moved during  an  attack  of  inflammation.  In  this  case  the  canal  is  still 
patent,  but  the  entire  mucosa  has  been  replaced  by  fibrous  tissue  which  is 
begiiming  to  contract,  and  it  is  probable  that  in  this  case  complete  obliter- 
ation would  have  resulted. 

A  recent  case  of  acute  appendicitis  affords  a  further  proof  of  the  inflam- 
matory nature  of  obliteration  in  some  cases ;  sections  from  the  distal  half 
of  the  specimen  show  the  surface  of  the  mucosa  completely  destroyed  and 
the  opposite  sides  adherent  to  one  another  by  a  fibrous  exudate,  which 
shows  beginning  organization.  Sections  from  the  proximal  end  of  the  same 
specimen  show  here  and  there  small  areas  of  flattened  surface  epithelium, 
while  the  remaining  surface  consisted  of  granulation  tissue.  The  walls 
generally  are  infiltrated  with  leucocytes.  The  result  in  this  case  would 
certainly  have  been,  ultimately,  an  obliterated  distal  end  and  an  obliterated 
or  stenosed  proximal  portion.  Total  obliteration  of  the  canal  insures 
perfect  immunity  from  further  attacks,  but  if  any  portion  remains 
per\'ious,  the  disposition  to  repeated  attacks  increases  with  each  succeed- 
ing one.  The  specimen  shown  in  Fig.  69,  furnished  by  C.  Beck,  was 
removed  from  a  woman  sixty-eight  years  old  who  had  had  twenty-six 
attacks  of  appendicitis,  and  demonstrates  the  danger  still  lurking  in  the 
diseased  organ. 

CONCRETIONS. 

The  r61e  of  concretions  and  foreign  bodies  in  the  production  of  inflam- 
mation of  the  appendix  will  be  discussed  in  another  section,  but  the  nature 
and  origin  of  concretions  are  more  appropriately  considered  in  connection 
with  the  pathology  of  the  appendix. 

It  has  been  noted  above  that  the  normal  appendix  often  contains  fluid 
fecal  material  which  readily  enters  from  the  caecum,  and  is  as  readily 
expressed  back  into  it.  Fecal  material  exhibiting  various  degrees  of  in- 
spissation  is  also  frequently  foimd  in  the  appendix,  and  sometimes  forms 
rather  firm  cylindrical  masses  which  conform  to  the  shape  of  the  canal  in 
which  they  are  contained.  While  these  masses  may  appear  somewhat 
dense,  they  are  quite  friable,  and  consist  almost  wholly  of  undigested  food 
and  other  foreign  material,  together  with  a  small  amount  of  mucus,  and, 
occasionally,  a  few  leucocytes  and  epithelial  cells.  True  enteroliths  are 
much  rarer,  and  are  found  in  only  a  small  percentage  of  cases.  These  are 
exceedingly  dense,  and,  unlike  the  softer  masses,  are  often  rounded  in 
outline  and  cause  a  distinct  bulging  of  the  appendix  walls.  Apart  from 
their  pathogenesis,  the  chief  points  of  interest  in  regard  to  concretions 
are  their  structure  and  the  factors  concerned  in  their  development.  In 
former  times  it  was  the  generally  accepted  view  that  concretions  lodged 
m  the  appendix  were  pre-formed  in  some  other  part  of  the  intestinal  canal. 
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or  in  the  gall-bladder,  and  later  worked  their  way  or  were  forced  into  the 
appendix.  A  glance  at  the  anatomical  structure  of  the  appendix  shows 
that  in  the  majority  of  cases  it  would  be  impossible  for  an  enterolith,  not 
one-quarter  the  size  of  many  actually  found  there,  to  pass  through  such  a 
narrow  channel.  The  difficulty  is  further  enhanced  by  the  angle  of  attach- 
ment  of   the  appendix,   which   causes    almost  complete  closure  at    the 

site   of    Gerlach's    valve.      I 
would  not  go  to  the  extent  of 
some  writers  who   deny    the 
possibility  of   gall-stones   or 
enteroliths  being  forced  into 
the  appendix,  but   I  believe 
such  accidents  are  extremely 
rare.    Where  the  fetal  type  of 
appendix  persists,  foreign  bod- 
ies, including  gall-stones,  could 
readily  enter  the  wide  appen- 
dico-caecal   orifice.      Reverse 
peristaltic  contractions  of  the 
colon  may  possibly  aid  in  forc- 
ing the  mass  from  the  caecum 
into  the  appendix.     The  fact, 
however,  that  bodies  exactly 
resembling    gall  -  stones    are 
found  in  appendices  in  which 
it  is  manifestly  certain   that 
the  calculus  must  have  been 
formed  in  situ,  and  that  these 
bodies  on  chemical  and   mi- 
croscopical examination  have 
shown  the  presence  of  a  nu- 
cleus    of    organized     matter 
surrounded    with     layers    of 
inorganic     salts,     makes    me 
hesitate  to  accept  any  such 
cases  as  genuine  examples  of 
gall-stones.    The  presence  of  cholesterin  does  not  necessarily  indicate  a  gall- 
bladder origin,  although  large  amounts  of  cholesterin  are  not  often  found 
in  enteroliths.     Nor  does   a    faceted  surface   imply  that  the  stone  was 
formed  in  the  gall-bladder,  as  such  are  occasionally  seen  in  the  appendix. 
A  convincing  proof  as  to  the  formation  of  the  appendical  concretion 
in  situ,  rather  than  in  some  other  portion  of  the  intestine,  is  found  in  the 
characteristic  architectural  arrangements  of  the  enterolith  itself,  and  in 
the  relation  which  its  chief  constituents  bear  to  the  appendix  walls. 

Macroscopical    Appearance  . — The  concretions,  as  a  rule, 
are  ovoid  or  spherical  and  have  a  dense,  more  or  less  smooth  polished 


Fig.    70.  —  Appendix  Containing    Spherical   Concretion. 
(Surg.  No.,  3248) 
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surface  (Fig.  70).  The  color  is  a  dark  browii.  It  is  common  to  find  the 
dark  surface  partly  covered  with  a  grayish- white  deposit  of  lime  salts,  while 
section  through  the  centre  shows  that  the  interior  is  lighter  in  color  and 
more  friable  than  the  surface.  There  is  usually  a  nucleus  consisting  of 
a  fragment  of  foreign  material,  and,  surrounding  this,  concentric  layers  of 
a  substance  largely  composed  of  lime  salts. 

Histological  Examination. —  The  histological  examina- 
tion shows  that  the  most  important  factor  in  the  formation  of  the  calculus 
is  the  mucus  secreted  by  the  glands  of  the  mucous  membrane.  The  mucus, 
which  is  deposited  in  layers  around  the  central  nucleus,  becomes  desiccated, 
and  the  lime  salts  are  deposited  secondarily.  Frequently,  fragments  of 
epithelium,  a  few  leucocytes  and  altered  blood  are  found  in  different 
layers.  Ribbert  noted  that  in  favorable  specimens  stained  with  Weigert's 
fibrin  stain,  the  outer  layer  of  mucus  may  be  seen  to  be  directly  continuous 
^ith  the  contents  of  the  glands  of  Lieberkuhn.  In  one  case,  besides  the 
two  large  enteroliths  in  the  canal  of  the  appendix,  I  found  three  smaller 
bodies  embedded  in  the  mucous  membranes,  which  had  evidently  devel- 
oped within  gland  lumina. 

Method     of     Development . — Normally,  the  fecal  particles 
which  enter  the  appendix  are  returned  to  the  caecum  by  means  of  the 
peristaltic  contractions  of  the  appendix  walls.     If,  however,  the  muscular 
power  is  enfeebled  in  any  way,  or  if — through  the  shape  or  size  of  the  fecal 
mass,  or  for  any  other  reason,  as,  for  example,  the  presence  of  a  kink  or 
stricture— an  impediment  is  offered  to  the  progress  of  the  mass  toward  the 
cacum,  it  is  retained  within  the  appendix  and  undergoes  various  changes. 
The  fluid  portion  is  gradually  absorbed  and  the  mass  becomes  more  or  less 
inspissated.    While  the  drying  process  is  taking  place,  there  is  a  constant 
factor  at  work,  which  is  largely  responsible  for  the  increase  in  the  size  and 
density  of  the  mass,  namely,  bacterial  activity.    The  effort  of  the  appendix 
to  expel  the  foreign  material  is  attended  with  more  or  less  congestion  and 
oedema,  and  thus  a  favorable  opportunity  is  provided  for  the  activities 
of  the  micro-organisms  contained  in  the  mass  itself.     These  organisms, 
which  are  often  of  a  low  degree  of  virulence,  excite  a  mild  catarrhal  in- 
flammatory reaction,  chiefly  marked  by  an  increased  secretion  of  mucus. 
There  is  also  a  slight  leucocytic  infiltration  and  some  exfoliation  of  the 
surface  epithelium.     The  congestion  of  the  mucosa  is  often  associated 
with  slight  interstitial  hemorrhages,  indicated  by  the  deposit  of  pigment 
in  the  interglandular  tissue,  and  by  the  presence  of  altered  blood  in  the 
concretion. 

The  increased  mucus  secretion  is  the  chief  factor  in  the  formation  of 
calculus.  The  mucus  is  deposited  upon  the  surface  of  the  dried  fecal 
particle  or  other  nucleus,  and  as  it  is  deposited  becomes  desiccated,  and 
later  mixed  with  lime  salts.  The  influence  of  the  continued  bacterial  ac- 
tirity  in  promoting  a  separation  of  calcareous  material  from  the  mucus 
secretion,  has  been  demonstrated  by  the  experiments  of  Galipe  (cited  by 
Labarthe).    This  writer,  placing  some  saliva  in  a  flask,  added  micro-organ- 
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isms  which  began  to  develop  there,  and  soon  after  crystals  of  calcium 
carbonate  were  deposited  upon  the  saliva.  A  chronic  catarrhal 
cholecystitis  associated  w4th  the  presence  of  micro-organisms  of 
low  virulence  is  generally  conceded  to  be  of  chief  importance  in  the  pro- 
duction of  gall-stones,  and  there  is  evidence  showing  that  a  similar  con- 
dition is  equally  important  in  the  formation  of  enteroliths  in  the  appendix. 

The  concretion  gradually  increases  in  size  as  the  layers  of  altered  mucus 
and  lime  salts  are  added,  while,  pari  passu,  the  w'alls  of  the  appendix 
expand  and  usually  become  somewhat  attenuated,  until  finally  the  glands 
disappear  and  the  secretion  of  mucus  ceases. 

The  spherical  form  of  many  calculi  found  in  the  appendix  is  supposed 
by  some  writers  to  be  possible  only  when  the  mass  has  formed  in  a  free 
space,  and  on  this  account  the  concretions  are  believed  to  enter  the  ap- 
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Fig.  71. — Mucous  Membrane,  Showing  Impression  op  Enterolith.     Magnified  25  Times. 
The  mouth  of  a  gland  (a-6)  is  widely  dilated  by  a  projecting  point  of  the  concretion.     (Gyn    Path.,  \0.a041.) 

pendix  from  the  csecum,  but,  as  we  have  seen,  a  microscopic  examination 
shows  that  the  mucus  which  goes  to  form  the  calculus  is  derived  from  the 
glands  of  the  mucous  lining  of  the  appendix.  A  particularly  instructive 
case  in  this  connection  is  seen  in  one  of  my  own  series.  In  this  instance 
the  appendix,  which  had  given  rise  to  no  clinical  signs,  was  removed  dur- 
ing the  course  of  an  operation  for  myoma  of  the  uterus.  It  was  free,  but 
was  excised  on  account  of  the  large  calculi  which  it  contained.  The 
appendix  is  15  cm.  long,  its  middle  third  is  distended  with  a  spherical 
concretion  12  mm.  in  diameter,  and  from  here  to  the  tip  a  cylindrical 
concretion  12  by  6  mm.  fills  the  canal.  The  spherical  mass  has  a  smooth, 
polished  surface,  rather  closely  beset  with  spike-like  projections  w^hich  are 
fitted  into  corresponding  depressions  in  the  mucosa  (Fig.  71).  The  surface 
of  the  second  mass  is  smooth.  There  are  also  two  or  three  hard,  smooth 
bodies  from  i  to  2  mm.  in  size,  which  are  wholly  embedded  in  the  mucous 
membrane.  (A  similar  case  in  w^hich  there  were  concretions  embedded  in 
the  mucosa  has  been  described  by  Schrumpf.) 

Microscopic  examination  shows  a  normal  mucous  membrane  excepting 
where  the  projections  noted  above  are  lodged.  Here  the  glands  are  pressed 
apart  and  the  surface  epithelium,  though  intact,  is  flattened  (see  Fig.  71). 
Apparently  these  projecting  points  were  formed  in  the  crypts. 
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CHAPTER  VI. 

PATHOLOGY   (CONTINUED). 
PERITONITIS. 

The  paramount  importance  of  peritoneal  complications  of  inflam- 
matory diseases  in  the  right  iliac  fossa  has  long  been  recognized,  and  in 
early  times,  when  the  caecimi  was  regarded  as  the  general  source  of 
the  inflammatory  affections  of  the  region,  the  terms  perityphlitis 
and  paratyphlitis  were  used  to  designate  the  extension  of  the 
infection  to  the  peritoneum  and  neighboring  tissues.  That  the  ap- 
pendix is  the  source  of  practically  all  cases  of 
peritonitis  limited  to  the  caecal  region,  and  is 
the  chief  source  of  generalized  peritonitis,  is 
now  universally  acknowledged.  Some  well-known  ^^Titers  still  hold  that 
perforation  of  the  caecum  with  ensuing  peritonitis  may  result  from  the 
rupture  of  a  deep-seated  stercoral  ulcer;  but  the  majority  of  writers  of 
the  present  day,  including  Deaver,  Lenzmann,  and  Sahli,  are  inclined 
to  doubt  its  occurrence,  or  to  regard  it  as  very  exceptional. 

The  presence  of  a  perforation  in  the  caecum  is  sometimes  regarded  as  a 
proof  of  the  occurrence  of  perforative  stercoral  typhlitis,  the  observ^ers  not 
bearing  in  mind  the  fact  recognized  by  Burne  in  1839  that  the  rupture 
into  the  cadcxxm  of  an  abscess  originating  from  without  is  a  common  event. 
In  cases  where  the  appendix  itself  is  but  slightly  altered,  it  is  sometimes 
diffictdt  to  determine  in  which  direction  the  rupture  has  taken  place.  As  a 
rule,  however,  the  caecum  presents  definite  evidence  of  the  external  origin 
of  the  lesion,  in  that  its  outer  coats  show  an  extensive  defect  with  necrotic 
margin  surrounded  by  inflammatory  tissue ;  the  opening  in  the  mucosa  is 
smaller  and  the  surrounding  mucous  membrane  smooth  and  practically 
normal.  It  cannot  be  denied,  however,  that  in  exceptional  instances  a 
primary  non-specific  typhlitis  may  occur,  and  may 
give  rise  to  an  infection  of  the  surrounding  tissues  and  to  general  peri- 
tonitis. Reisinger,  out  of  350  cases  of  perityphlitis  operated  on  at  the 
Krankenhause  in  Mainz,  foimd  two  in  which  the  caecum  only  was  dis- 
eased. In  one  of  these  cases  it  was  filled  with  hard  fecal  masses  and  was 
perforated  in  two  places.     Autopsy  revealed  no  cause  for  this  condition. 

Carl  Beck  describes  in  detail  a  case  originally  operated  upon  for 
appendicitis,  in  which  partial  gangrene  of  the  caecum  was  revealed,  and 
during  the  course  of  a  laparotomy  performed  later  the  appendix  was 
found  intact. 

Sonxenburg  describes  a  case  of  circumscribed  inflammatory  disease, 
primary  in  the  caecal  walls,  not  due  to  a  specific  infection,  and  apparently 

Digitized  by  VjOOQ IC 


90  APPENDICITIS 

not  associated  with  a  stricture.  This  writer  suggests  the  possibility  of 
there  having  been  a  hernia  of  this  portion  of  the  bowel  into  a  peritoneal 
pocket.  In  one  instance  related  by  Renvers,  cited  by  Sonnenburg,  a 
pericajcal  abscess  followed  a  perforation  caused  by  the  attrition  of  a  fecal 
concretion  the  size  of  a  walnut,  which  was  lodged  in  a  pocket  in  the  oecal 
wall.  This  case,  as  well  as  a  second,  in  which  a  concretion  had  formed 
with  a  gall-stone  as  a  nucleus,  belongs  rather  to  the  relatively  common 
class  of  cases  in  which  perforation  of  the  caecum  is  due  to  injury  by  a 
foreign  body.  Osler  states  that  he  has  twice  seen  perforation  of  caecal 
ulcers.  In  only  one  (Reisinger)  of  the  recorded  cases  was  there  any  men- 
tion of  fecal  impaction  in  the  caectmi.  Jayle  advances  the  view  that  in  old 
age  the  caeciun  rather  than  the  appendix  is  the  frequent  source  of  right 
iliac  inflammation.  This  view,  however,  lacks  clinical  and  post-mortem 
proof.  The  most  convincing  proof  of  the  great  rarity  of  this  condition  is 
found  in  the  fact  that  at  autopsy  in  vivo,  and  on  the  post-mortem  table, 
simple  primary  perforative  typhlitis  is  observ^ed.  That  there  are  instances 
of  typhlitis  which  go  on  to  ulceration,  and  may  lead  to  rupture  with  sub- 
sequent abscess  formation  or  diffuse  peritonitis,  is  very  true ;  but  these 
are  practically  all  cases  of  secondary  disease  of  the  caecum  due  to  stricture, 
etc.,  or  else  are  cases  of  specific  inflammatory  disease,  such  as  may  affect 
any  portion  of  the  alimentary  canal.  Tuberculosis,  typhoid 
fever,  actinomycosis,  and  amoebic  dysentery,  all 
give  rise  to  inflammation  attended  with  ulceration,  which  may  proceed 
to  perforation  with  all  its  imfortunate  sequelae.  Tubercular  infection  is 
especially  .prone  to  become  localized  in  the  caecal  region,  and  instances  of 
perforation  of  tubercular  ulcers  are  not  rare. 

In  the  majority  of  all  cases  of  appendicitis  there  is  more  or  less  involve- 
ment of  the  peritoneimi.  In  chronic  appendicitis  there  are  usually  adhe- 
sions; in  acute  inflammation  all  grades  of  peritonitis  are  seen,  from  the 
mildest,  in  which  the  serosa  of  the  appendix  alone  is  reddened  and  turbid, 
but  without  appreciable  exudate,  to  the  most  intense  general  reaction, 
characterized  by  an  abundant  purulent  exudate  filling  all  parts  of  the 
peritoneal  cavity  and  walled  off  partially,  or  not  at  all,  by  friable  adhesions 
into  pockets.  Between  these  extremes  all  grades  of  the  affection  may 
exist.  It  is  not  to  be  supposed,  however,  that  the  various  forms  of  peri- 
tonitis merely  represent  different  stages  in  the  same  process,  and  that, 
unless  interrupted  by  operation  or  limited  by  the  resistance  of  the  organ- 
ism, each  individual  case  would  proceed  through  all  stages.  On  the 
contrary,  there  are  some  cases  which  run  their  course  to  a  lethal  termina- 
tion, and  show  only  a  fibrinous  dep)osit  throughout,  or  there  may  be  no  visi- 
ble peritoneal  reaction ;  while  in  others  there  is  from  the  outset  a  copious 
purulent  exudate.  As  a  rule,  however,  an  early  reaction  accompanied 
by  a  serofibrinous  exudate  precedes  the  suppurative  process.  According 
to  Adami,  an  abundant  serous  exudate  occurs  with  toxic  and  other  non- 
bacterial irritants  and  has  a  flushing-out  action, whereas  bacterial  invasion 
excites  a  purulent  exudation  which  serves  to  dilute  the  infective  material. 
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Animal  experimentation  has  showTi  that  after  the  injection  into  the 
peritoneal  cavity  of  a  large  amount  of  infected  material  of  a  low  grade 
of  virulence^  the  bacteria  become  absorbed  and  the  animal  lives,  while 
the  same  amount  of  material  of  a  high  virulence  causes  death  in  from 
ten  to  twenty  hours,  with  almost  no  evidence  of  peritoneal  reaction.  The 
organism  is  overwhelmed  by  the  rapid  absorption  of  a  large  amount  of 
toxic  material.  A  small  amount  of  imusually  virulent  material  causes 
death  from  toxaemia  with  or  without  bacteriaemia;  a  greater  dilution  of 
the  same,  in  consequence  of  slower  absorption,  is  more  favorable.  Like- 
wise, other  things  being  equal,  a  large  serous  or  purulent  exudate  is  favor- 
able. The  outpoiuing  of  an  abundant  exudate  is  in  general  a  conservative 
process,  as  it  serves  not  only  to  dilute  the  infective  material,  but  in- 
creased amounts  of  opsonins  are  brought  to  bear  upon  the  invading  bacteria 
and  prepare  them  for  ingestion  and  absorption  by  the  phagocytes,  while 
large  numbers  of  phagocytes  are  present  to  aid  in  disposing  of  the  infective 
organisms  and  of  the  degenerate  tissues  restilting  from  their  action. 

The  amotint  of  opsonins  and  other  ferment-like  bodies  present  in 
the  exudate  depends  partly  upon  the  virulence  and  amount  of  the  infection 
and  partly  upon  the  local  and  general  resistance  of  the  organism.  The 
invasion  of  very  vinilent  micro-organisms  may  inhibit  all  local  protective 
reaction  even  with  a  normal  opsonic  index;  while,  on  the  other  hand,  if 
opsonins  are  not  present  in  the  normal  body-fluid,  phagocytosis  does  not 
take  place. 

In  the  slight  local  reaction  accompanying  mild  attacks  of  appendicitis, 
and  in  more  serious  infections  during  the  early  peritoneal  reaction  charac- 
terized by  a  slight  serofibrinous  exudate,  the  peritonitis  is  now  generally 
believed  to  be  due  to  the  diffusible  toxins  produced  by  the  bacteria  and 
is  not  due  to  the  invasion  of  bacteria  into  the  peritoneum.  It  is  to  this 
"toxic  peritonitis"  that  a  localization  of  an  infection  is  chiefly  due. 

The  varieties  of  peritoneal  reaction  are  differentiated  according  to  the 
amount  and  character  of  the  exudate,  and  are  as  follows : 

Acute  fibrinous  peritonitis. 
Acute  serofibrinous  peritonitis. 
Acute  fibrinopurulent  peritonitis. 
Acute  purulent  peritonitis. 
Acute  dry  or  septic  peritonitis. 

In  regard  to  its  protective  or  reparative  effects,  the  inflammatory 
reaction  may  be  characterized  as  deficient,  adequate,  or  excessive,  accord- 
ing as  the  infection  continues  to  spread,  is  adequately  controlled,  or,  the 
infection  being  controlled,  an  excessive  or  harmful  tissue  production 
continues. 

The  extension  of  the  inflammatory  reaction  in  appendicitis  beyond  the 
organ  itself,  may  be  conveniently  considered  under  the  following  divisions : 

I.  Circumscribed  inflammation  of  the  peritoneum  and  other  structures 
m  the  immediate  neighborhood  of  the  appendix;  and  intra-  and  extra- 
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peritoneal  abscesses  by  direct  propagation,  including  pelvic  abscesses, 
subphrenic  abscesses,  empyema  of  the  pleural  cavity,  abscess  in  the  muscles 
of  the  abdomen  and  back. 

2.  Diffuse  and  generalized  peritonitis. 

3.  Extension  of  infection  by  way  of  the  blood  vascular  system:  throm- 
bosis, purulent  phlebitis,  embolism,  liver  and  lung  abscess. 

4.  Lymphangitis,  septicaemia. 

Localized  Peritonitis. — ^As  stated  above,  the  peritoneal  investment  of 
the  appendix,  which  is  an  integral  part  of  the  organ  itself,  is  involved  in 
practically  all  cases  of  appendicitis,  excepting  instances  of  mild  catarrhal 
affections.  In  most  instances  the  process  extends  beyond  this  point,  and 
involves  to  a  greater  or  less  degree  the  surrounding  structures.  When 
operating  during  .the  first  twenty-four  or  thirty-six  hours  of  an  acute 
attack,  it  is  cornmon  to  find  a  slight  excess  of  serous  fluid  in  the  right 
iliac  fossa,  ^ith  a  little  fibrin  deposited  upon  the  appendix  and  upon  the 
contiguous  visceral  or  parietal  peritoneum  forming  an  easily  separated 
adhesion,  while  the  surrounding  peritoneiun  is  reddened  and  may  have 
partly  lost  its  normal  lustre ;  or,  even  when  no  exudate  is  visible,  on  lifting 
up  the  appendix  it  may  seem  to  be  slightly  adherent  to  the  adjacent  peri- 
toneiun and  a  somewhat  viscid  condition  of  the  surface  is  discernible. 
This  slight  local  reaction,  as  has  been  said,  is  not  due  to  bacterial  invasion, 
but  is  induced  by  the  action  of  the  diffusible  toxins  of  the  infective  agent. 
Cultures  from  the  affected  area  of  peritoneum,  as  a  rule,  are  sterile  in  these 
cases,  and  no  organisms  are  found  in  cover-slip  preparations.  In  mild 
affections  of  the  appendix  the  peritoneal  reaction  may  not  progress  beyond 
this  stage,  and  resolution  soon  follows.  In  other  instances,  however,  this 
condition  only- marks  the  initial  stage  of  the  peritoneal  involvement  and 
is  succeeded  by  the  more  intense  reaction  which  accompanies  the  inva- 
sion of  bacteria.  When  the  infective  material  is  of  a  low  degree  of  viru- 
lence, the  reaction  of  the  peritoneum  is  characterized  by  a  more  or  less 
abundant  fibrinous  or  serofibrinous  exudate,  forming  somewhat  dense, 
but  at  the  outset  very  friable  adhesions.  The  appendix  is  often  entirely 
buried  in  the  thick  mass  of  friable,  fibrinous  material,  which  glues  together 
all  the  adjoining  structures.  This  inflammatory  mass,  including  the 
appendix,  is  often  very  cedematous,  and  hemorrhages  from  the  greatly 
dilated  blood-vessels  frequently  occur.  In  some  instances  the  exudate  is 
so  abundant  and  increases  so  rapidly  that  an  abscess  is  suspected.  At  an 
early  date  the  invading  bacteria  are  destroyed  and  beginning  organization 
is  found,  which,  unless  some  untoward  accident  occurs,  proceeds  rapidly, 
so  that  in  a  short  time  the  mass  becomes  greatly  diminished  in  size,  and 
finally  all  that  remain  are  the  adhesions  binding  dowTi  the  more  or  less 
thickened  appendix.  On  examining  such  a  specimen  after  removal,  it  is 
not  uncommon  to  find  that  a  deep-seated  ulcer  or  area  of  necrosis  has  caused 
a  virtual  perforation  of  the  appendix  wall,  but  that  the  thick  adventitious 
layer  has  acted  as  a  barrier  to  the  further  progress  of  the  infection.  Very 
frequently  only  a  small  portion  of  the  serosa  of  the  appendix  and  a  corre- 
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spondingly  limited  area  of  the  adjacent  peritoneum  are  affected,  while  the 
rest  of  the  appendix  is  practically  normal.  The  distal  end  is  most  often 
involved,  probably  on  account  of  more  defective  drainage.  When  the 
first  effort  of  nature  to  limit  the  progress  of  the  disease  is  not  successful, 
the  point  of  greatest  danger,  where  rupture  is  most  imminent,  fortunately 
tends  to  attach  itself  to  a  neighboring  structure  and  thus  avert  the  danger 
of  a  general  peritoneal  infection.  The  area  of  impending  perforation 
sometimes  becomes  adherent  to  some  portion  of  the  intestinal  canal,  and 
if  drainage  is  established,  a  spontaneous  cure 
of  the  attack  may  be  obtained.  It  is  less 
fortunate  for  the  individual  when  the  appendix 
drains  into  some  other  hollow  viscus,  as  the 
bladder,  the  ureter,  the  gall-bladder,  or  the 
pleural  cavity.  One  of  the  most  striking  ex- 
amples of  nature's  ability  to  limit  disease  with 
the  most  excellent  results,  is  seen  in  the  often 
observed  tendency  of  the  omentum  to  gravitate 
to  the  danger  point.  A  very  small  area  may 
become  attached,  as  in  the  case  shown  in 
Fig.  72,  or  the  tip,  a  half,  or  even  the  entire 
appendix  may  be  rolled  up  in  the  omentum 
(see  Fig.  73).  As  this  tissue  becomes  more  or 
less  infiltrated  and  oedematous,  a  large  oval 
mass  the  size  of  a  fist  may  be  formed.  This 
is  often  quite  movable,  and  on  account  of  the 
density,  size,  and  mobility  of  the  mass,  the 
physical  signs  in  such  a  case  are  often  sug- 
gestive of  a  neoplasm.  When  the  mass  is  ad- 
herent abscess  formation  is  closely  simulated. 
In  examining  many  specimens  consisting 
of  the  appendix  embedded  in  the  omentum, 
or  with  a  portion  of  the  omentum  att^iched  to 
it,  I  have  found  that  as  a  rule  there  is  a  dis- 
tinct defect  in  the  wall  of  the  appendix  at  one 
or  more  points,  and  that  these  areas  have  been 
sealed  over  by  the  omentum,  the  destroyed 
area  being  replaced  by  inflammatory  products. 
In  the  case  shown  in  Fig.  73  the  longitudinal 
section  of  the  appendix  shows  a  sudden  cessation  of  the  normal  coats  at 
a  point  about  2  cm.  from  the  tip,  where  for  a  distance  of  about  i  cm.  the 
walls  consist  of  connective  tissue  continuous  with  the  fibrous  stroma  of 
the  omentum.  At  these  points  it  is  impossible  to  separate  the  omentum 
without  tearing  the  tissue,  while  in  other  parts  the  appendix  may,  as 
usual,  be  peeled  quite  easily  out  of  its  bed  of  omentum.  In  specimens 
removed  during  an  acute  attack,  the  omentum  is  found  to  be  exceedingly 
hyperaemic,  and  there  is  usually  more  or  less  extravasation  of  blood  into 


Pio.  72. — Acutely  Inflamed  Appen- 
dix WITH  the  Omentum  Adherent 
TO  A  Point  of  Threatened  Per- 
foration.   (Specimen  from  T.  S. 

CULLEN.) 
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the  tissue.  Purulent  foci  may  be  found  here  and  there,  and  in  the 
vicinity  of  the  most  densely  adherent  areas,  considerable  necrosis  may 
be  present.  Under  the  microscope  a  general  oedematous  and  leucocytic 
infiltration  is  found. 

In  the  peritoneal  reaction  which  is  excited  by  a  mild  irritant,  an  in- 
creased transudation  of  serous  fluid  accompanies  the  fibrinous  exudate. 

r  1 


Fig.  73. — Appendix  Rullbd  up  in  Omentum. 

The  proximal  portion  has  been  stripped  out  between  the  submucous  and  internal  muscular  layers.     In  the  sec- 
tioned specimen  a  defect  in  the  appendical  wall  has  been  replaced  by  granulation  tissue.    (Surg.  No.,  13141) 

and  may  even  be  the  only  evidence  of  the  peritoneal  reaction.  This 
appears  chiefly  as  an  excess  of  fluid  collected  in  the  dependent  portions 
of  the  fossae  of  the  ileocaecal  region  and  in  the  pelvis.  At  other  times  the 
fibrinous  exudate  is  permeated  with  serous  fluid  and  appears  as  a  thick, 
watery,  translucent  membrane,  which  is  exceedingly  soft  and  friable. 
Sometimes  the  serum  is  pocketed  in  the  midst  of  the  fibrinous  exudate, 
and  as  the  adhesions  become  organized  the  surface  of  the  appendix  and 
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Fig.  74. — Encvstbd  Peritonitis  Surrounding  the  Tip  op  the  Appendix. 
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the  surrounding  peritx)neum  may  be  studded  with  minute,  clear,  trans- 
parent blebs,  \'arying  in  size  from  a  pin-head  to  a  split  pea,  while  now  and 
then  cysts  of  considerable  size  are  formed,  in  some  instances  inclosing 
a  part  of  or  even  the  whole  appendix.  Fig.  74  shows  an  appendix  with  a 
peritoneal  cyst  attached  to  its  tip,  observed  at  autopsy  in  a  woman  dead 
of  an  intercurrent  disease.  The  appendix  extended  directly  toward  the 
vertebral  column,  and  was  adherent  in  its  distal  portion.  Attached  to 
the  tip  was  a  transparent  cyst  the  size  of  an  apricot,  containing  perfectly 
clear,  yellow  fluid.  The  tip  of  the  appendix  was  thickened,  fibrous,  and 
obliterated,  and  projected  a  little  way  into  the  cyst. 

Histological  Examinatio  n. — Histological  examination  of 
the  peritoneum  at  the  outset  shows  dilatation  of  the  blood-vessels  and 
oedema  of  the  subserosa,  with  proliferation  of  the  endothelium,  swelling  of 
the  connective-tissue  cells,  and  more  or  less  leucocytic  infiltration.  On  the 
surface  there  is  a  slight  fibrinous  exudate  mingled  with  occasional  leuco- 
cytes. As  the  infection  continues  there  is  more  or  less  destruction  of  endo- 
thelium, and  on  the  roughened,  denuded  surface  an  abundant  deposit  of 
fibrin  and  leucocytes  occurs.  Extravasations  of  blood  both  into  the  sub- 
serous tissue  and  upon  the  surface  are  common  and  may  be  extensive. 
In  the  slightly  turbid  exudate  a  few  polymorphonuclear  and  small  round 
cells  are  found,  also  large  phagocytic  cells  derived  from  the  endothelium. 
Very  soon  the  endothelium,  as  well  as  the  connective  tissue,  presents  e\'i- 
dence  of  rapid  proliferation,  newly  formed  blood  capillaries  extend  into 
the  fibrinous  deposit,  and  the  cellular  infiltration,  which  at  first  consisted 
of  polymorphonuclear  leucocytes,  contains  an  increasing  proportion  of 
small  round,  and  plasma  cells.  Organization  and  cicatrization  then  pro- 
ceed more  or  less  rapidly.  As  organization  becomes  complete,  portions 
of  the  serous  surface  may  be  enclosed  by  the  adhesions.  The  endo- 
thelial lining  of  the  enclosed  area  then  gradually  extends  aroimd  the 
adjacent  surface  of  the  adhesions,  forming  an  endothelial-lined  sac 
which  finally  becomes  distended  with  serous  fluid  and  forms  trans- 
parent peritoneal  cysts. 

Peri-appendical  Abscess. — The  most  frequent  and  most  important 
complication  of  appendicitis  is  the  occurrence  of  circumscribed  purulent 
peritonitis  and  suppuration  in  the  contiguous  retroperitoneal  tissue. 
This  accident  may  happen  in  the  presence  or  absence  of  perforation,  but 
is  most  frequently  associated  with  perforation  or  with  gangrene.  The 
migration  of  bacteria  from  the  lumen  of  the  appendix,  either  by  penetra- 
tion of  the  appendix  walls  or  by  means  of  a  perforation,  is  essential  to  the 
production  of  a  suppurative  peri-appendicitis.  The  chief  factors  concerned 
in  encapsulating  the  purulent  exudate  and  preventing  its  general  distri- 
bution are  the  presence  of  old  adhesions,  or  the  occurrence  of  a  plastic 
exudate,  which  precedes  the  suppurative  process  and  serx^es  to  glue  together 
the  neighboring  intestinal  coils,  thus  forming  a  more  or  less  perfect  barrier 
to  the  further  extension  of  the  infection.  The  slight  inflammatory  reaction 
which  produces  the  viscid  fibrinous  exudate  has  already  been  noted  as 
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occurring  in  the  early  stage  of  acute  appendicitis,  and,  excepting  in  some 
cases  of  very  early  perforation  or  rapid  gangrene,  usually  precedes  the 
penetration  of  micro-organisms  through  the  walls.  The  pre-perforative 
stage  of  deep-seated  tilcers  also  is  marked  by  a  local  peritoneal  reaction 
which  may  cause  protective  adhesions  to  form  before  the  floor  of  the  ulcer 
gives  way.  In  some  cases  the  dangerous  area  may  in  this  manner  be 
effectually  sealed  over,  but  when  this  barrier  is  slight  it  is  gradually 
penetrated  by  micro-organisms  and  a  purulent  process  is  set  up.  Fortu- 
nately, as  the  suppurative  process  advances,  the  reaction  on  the  part  of 
the  tissue  tends  to  form  a  limiting  w^all.  At  the  outset  this  consists  of  a 
plastic  fibrinous  substance  of  variable  thickness.  If  the  infective  material 
is  of  high  grade  of  virulence,  or  if  a  large  amount  of  it  is  poured  out,  this 
barrier  often  gives  way,  but  in  the  majority  of  cases  it  resists  the  first 
onset,  increases  in  thickness,  and  undergoes  speedy  organization,  so  that  in 
a  short  time  there  is  a  firm  dense  protective  wall  of  organizing  tissue.  In 
favorable  cases,  while  the  activity  of  the  pyogenic  organisms  causes  de- 
generation and  liquefaction  of  the  inner  coats,  in  the  peripheral  layers 
there  is  an  active,  productive,  inflammatory  process  which  out-balances 
and  finally  limits  the  degenerative  process  in  the  interior. 

The  position  of  a  circumscribed  appendical  abscess  depends  chiefly 
upon  the  position  of  the  caecum,  the  direction  and  length  of  the  appendix, 
and  the  location  of  a  perforation,  but  it  is  influenced  by  gravity  and  by 
the  resistance  of  the  surrounding  structures.  The  wide  range  of  the  loca- 
tion of  the  abscess  is  graphically  represented  in  Chap.  XVIII.  Naturally, 
the  commonest  site  is  in  the  right  iliac  region,  and  next  in  order  of  fre- 
quency is  the  pelvis.  The  occurrence  of  pelvic  suppuration  in  cases  in 
which  the  appendix  does  not  descend  in  this  direction  and  has  no  apparent 
connection  with  the  abscess  is  frequently  observed.  The  right  iliac  abscess 
is  usually  below  and  exterior  to  the  caecum,  but  may  be  medianward,  ante- 
rior or  posterior.  It  is  generally  at  some  point  in  direct  relation  wnth  the 
abdominal  wall  and  is  immovable.  In  one  group  of  cases,  however,  the 
abscess  may  be  more  or  less  movable  within  the  abdominal  cavity.  These 
develop  in  the  midst  of  intestinal  loops  or  between  the  two  layers  of  the 
mesentery,  or  between  the  intestine  and  the  omentum  (an  excellent  example 
is  shown  by  Sonnenburg,  see  *Teri typhlitis,**  Plate  III),  or,  again,  a  small 
focus  of  suppuration  may  be  embedded  within  the  omentum,  which  is 
^Tapped  around  the  appendix.  The  most  favorable  locations  as  regards 
the  general  condition  of  the  patient,  and  from  the  therapeutic  stand-point, 
are  the  pelvis  and  flanks.  In  these  regions  there  is  less  danger  of  septic 
absorption,  owing  to  the  small  number  of  peritoneal  stomata  and  the 
relatively  poor  lymphatic  circulation.  A  large  abscess  in  the  flank,  how- 
ever, which  extends  upward,  may  involve  the  subphrenic  region,  where  the 
possibility  of  absorption  is  very  great.  A  suppurative  process  localized 
amidst  coils  of  intestine  is  especially  dangerous,  because  of  the  ready 
absorption  of  septic  material  through  the  abundant  lymphatic  supply  of 
this  region  and  on  account  of  the  extensive  involvement  of  the  intestinal 
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coils,  with  the  added  danger  of  toxaemia  from  absorption  of  intestinal 
bacteria  or  of  their  products. 

Surgical  intervention  shows  the  most  satisfactory  results  w^hen  imder- 
taken  at  the  stage  where  the  suppurative  process  is  definitely  localized  by  a 
firm  wall  of  organizing  tissue,  and  on  this  account  many  surgeons  advocate 
delay  until  this  **walling  off'*  process  is  well  established.  Un- 
fortunately, there  are  several  factors  to  be  reckoned  with,  which  materially 
diminish  the  benefits  to  be  gained  from  this  expectant  method  of  treatment. 

1.  The  abscess  wall  may  be  imperfect  at  one  or  more  points  and  grad- 
ually give  way,  forming  secondary  abscesses  which  may  be  definitely 
circumscribed,  or  may  in  turn  proceed  to  form  other  purulent  foci,  the 
progressive  fibrinopurulent  peritonitis  of  Mikulicz. 

2.  Bacteria  may  slowly  penetrate  the  apparently  intact  wall  of  the 
abscess,  and  cause  secondary  abscesses  to  form,  which,  however,  do  not 
communicate  with  the  original  abscess  focus.  These  cases  are  particularly 
important  from  the  therapeutic  stand-point,  as  the  operator,  finding  a 
circumscribed  abscess  with  intact  walls,  may  not  recognize  the  presence  of 
the  secondary  pockets  and  so  fail  to  evacuate  and  drain  them. 

3.  The  heightened  \4rulence  and  rapid  accumulation  of  fluid  may 
cause  necrosis  and  rupture  of  the  abscess  into  the  general  peritoneal  cavity, 
with  an  ensuing  generalized  peritonitis ;  or,  without  rupture  of  the  abscess, 
virulent  micro-organisms  may  penetrate  its  walls  and  induce  spreading  or 
generalized  peritonitis. 

4.  The  abscess  may  rupture  in  other  unfavorable  directions,  as  into  the 
pleural  cavity  or  the  lungs,  into  the  gall-bladder,  into  some  portion  of  the 
urinary  tract,  or  it  may  perforate  the  fascia  transversalis  and  produce  a 
wide-spread  phlegmon  of  the  abdominal  walls.  It  may  erode  the  large 
blood-vessels,  or  cause  septic  lymphangitis  or  phlebitis. 

5.  Profoimd  septicaemia  may  develop. 

Retroperitoneal  Abscess. — When  the  appendix  is  situated  behind 
the  caecum  and  is  extraperitoneal,  an  abscess  may  develop  entirely  without 
the  general  peritoneal  cavity.  Usually  in  such  cases  the  posterior  aspect  of 
the  caecum  is  devoid  of  a  peritoneal  covering  and  forms  part  of  the  abscess 
wall.  In  some  instances,  however,  the  caecum  may  be  wholly  intra- 
peritoneal, while  the  appendix  lies  behind  the  peritoneal  lining  of  the 
posterior  abdominal  wall,  in  which  case  the  caecum  may  not  be  involved 
in  the  suppurative  process.  More  rarely  the  appendix  is  covered  by  the 
peritoneum  of  the  posterior  surface  of  the  caecum,  and  an  abscess  may 
develop  in  the  posterior  caecal  wall,  from  there  extending  upward  into  the 
abdominal  wall.  In  exceptional  instances  extraperitoneal  abscesses  form, 
when  the  appendix  is  in  the  subcaecal  position  and  is  pro\'ided  with  the 
usual  peritoneal  investment.  This  may  occur  in  different  ways.  The 
infection  may  extend  by  way  of  the  mesappendix,  either  by  direct  propa- 
gation from  a  purulent  focus  in  the  mesentery,  with  or  without  perforation 
of  the  appendix ;  or  by  means  of  the  lymphatics.  In  other  instances  the 
appendix  has  been  connected  by  adhesions  to  the  abdominal  parietes,  in 
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which  case  the  double  peritoneal  layer,  united  by  granulation  or  scar 
tissue,  is  penetrated  by  the  pyogenic  bacteria,  and  the  suppurative  process 
then  continues  extraperitoneally.  Finally  an  intraperitoneal  abscess  may 
penetrate  the  abdominal  fascia  and  become  extraperitoneal. 

Abscesses  developing  behind  the  peritoneum  may  infiltrate  the  sur- 
rounding abdominal  wall,  or  may  burrow  between  the  peritoneum  and 
subjacent  musculature  in  various  directions.  The  muscles  of  the  lumbar 
region  are  frequently  involved  and  a  huge  abscess  may  form,  pointing  in 
the  lumbosacral  region  or  extending  along  the  iliopsoas  muscle  to  the 
thigh  or  inguinal  region.  G.  W.  Crile,  of  Cleveland,  has  had  a  case  in 
which  the  abscess  extended  from  the  right  iliac  fossa  down  the  inner  aspect 
of  the  thigh  to  the  popliteal  space,  where  there  was  a  large  collection  of 
pus.  In  some  cases  the  iliopsoas  muscle  becomes  completely  gangrenous, 
and  the  purulent  process  may  even  involve  the  periosteum  of  the  lumbar 
vertebrae  or  of  the  iliac  bones. 

A  glance  at  the  anatomical  relations  of  this  part  shows  with  what 
facility  the  infection  may  extend  upward  into  the  lax  perirenal  tissue 
or,  advancing  still  further,  how  easily  a  subphrenic  abscess  may  develop 
extraperitoneally.  As  has  been  noted  previously,  a  circumscribed  peri- 
appendical  abscess  of  intraperitoneal  origin  may  also  extend  to  the  sub- 
phrenic region.  A  subphrenic  inflammation  is  not  such  an  uncommon 
complication  of  appendicitis  as  one  would  suppose.  In  86  personal  cases 
no  less  than  7  showed  some  periphrenic  inflammation,  although  several 
of  them  could  not  strictly  be  classified  as  abscesses.  In  such  case  per- 
foration of  the  diaphragm  may  result  in  a  pyothorax,  or,  owing  to  the 
rich  anastomoses  between  the  lymphatics  of  the  abdominal  and  pleural 
surfaces  of  the  diaphragm,  a  septic  pleuritis  may  develop  in  the  absence 
of  perforation.  In  4  out  of  our  7  cases  of  subphrenic  abscess  observed 
at  autopsy,  the  process  had  extended  to  the  pleural  cavity,  but  in  none 
was  there  a  perforation  of  the  diaphragm.  The  purulent  process  may 
extend  along  the  course  of  the  large  vessels  benccith  Poupart's  liga- 
ment, and  into  the  groin.  An  apparently  rare  condition  is  found  in 
cases  of  retroperitoneal  pelvic  abscess  (see  Chap.  XVIII).  In  a  case 
described  by  Lenzmann,  the  purulent  process  extended  behind  the  perito- 
neum to  the  splenic  region. 

The  contents  of  the  abscess  vary  in  amount  from  a  few  cubic  centi- 
metres to  a  litre  or  more.  In  a  case  cited  by  Fitz  more  than  a  gallon  of 
pus,  liquid  feces,  and  scybala  were  removed.  An  apparently  large  abscess 
may  consist  of  a  thick  mass  of  cedematous,  infiltrated  tissue,  containing 
only  a  few  cubic  centimetres  of  pus.  In  other  instances,  the  abscess  walls 
are  thin  and  there  is  relatively  a  large  amount  of  fluid. 

The  contents  are  usually  a  creamy  or  yellowish  purulent  fluid  of 
rather  thin  consistency,  and  having  the  characteristic  odor  of  colon 
bacillus  putrefaction.  In  rare  instances  the  pus  has  a  blue  color  due 
to  the  presence  of  bacillus  pyocyaneus.  Occasionally  the  fluid 
has  an  ichorous  character.    It  is  often  distinctly  feculent  and  of  a  brownish 
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color.  Particles  of  fecal  matter  are  sometimes  found  when  the  area  of 
perforation  in  the  appendix  is  large.  When  the  abscess  cavity  communi- 
cates with  some  portion  of  the  intestinal  canal,  a  large  portion  of  the 
intestinal  contents  may  pass  directly  into  it.  An  inspissated  fecal  mass 
or  a  concretion  is  found  in  the  abscess  in  a  considerable  number  of  cases 
and  it  is  not  uncommon  to  find  the  necrotic  appendix  lying  free  in  the 
cavity.  Quite  frequently  there  is  evidence  of  slight  hemorrhage  into  the 
cavity.  Ehrich  records  two  cases  in  which  there  were  large  quantities  of 
fluid  blood  and  clots,  evidently  due  to  erosion  of  a  large  vessel,  although 
the  exact  source  of  the  hemorrhage  was  not  ascertained.  Upon  opening 
the  abscess  it  is  not  imcommon  to  find  bubbles  of  gas  escaping  with  the 
fluid  contents.  In  some  cases  this  is  due  to  the  admixture  of  air  from  the 
intestinal  canal,  and  it  is  especially  frequent  when  the  appendix  abscess  is 
associated  with  perforation  of  the  caecum.  In  other  instances  this  phenom- 
enon is  due  to  the  presence  of  one  or  more  of  the  intestinal  gas-producing 
micro-organisms  in  the  abscess  cavity,  and  may  exist  in  the  absence  of 
perforation.  The  bacillus  aerogenes  capsulatus  has 
been  foimd  in  rare  cases. 

Results  of  Circumscribed  Peri-appendical  Abscess. — ^The  disas- 
trous consequences  which  may  follow  abscess  formation  have  been  enu- 
merated above.  The  attack,  however,  may  terminate  in  a  spontaneous 
recovery,  leaving  in  some  instances  an  obliterated  appendix  and  immunity 
from  further  attacks;  in  other  cases,  a  deformed  appendix,  which  is  one 
of  the  most  important  factors  in  causing  future  attacks;  and  in  other 
cases  still,  adhesions  remain  which  are  often  the  cause  of  chronic  digestive 
disturbances  and  are  a  source  of  danger,  in  that  they  form  constricting 
bands,  beneath  which  a  loop  of  intestine  may  become  incarcerated. 

Resolution  may  be  brought  about  in  two  ways: 
namely,  by  rupture  of  the  abscess  in  a  direction  which  insures  favomble 
drainage,  or  by  gradual  absorption  of  the  inflammatory  products.  Sahli 
believes  that  drainage  is  a  much  more  important  factor  than  absorption  in 
promoting  resolution.  In  either  case,  as  in  non-suppurative  forms  of 
peritonitis,  the  subsidence  of  the  inflammation  is  followed  by  the  disap- 
pearance or  shrinkage  of  the  mass. 

Resolution  following  rupture  of  an  absces  s. — As 
the  abscess  progressively  enlarges,  the  increasing  pressure  impedes  the 
productive  inflammatory  process  in  the  periphery,  and  also  tends  to  pro- 
duce tissue  necrosis,  until  finally  the  abscess  wall  gives  way  at  the  point 
of  least  resistance.  This  end  is  further  hastened  by  the  increased  activ- 
ity of  the  bacteria  at  the  point  of  lessened  resistance.  The  abscess  may 
rupture  in  such  a  direction  that  more  or  less  perfect  drainage  is  estab- 
lished and  a  spontaneous  cure  may  result. 

Rupture  through  the  abdominal  wall,  or  into 
the  intestinal  canal  . — The  general  tendency  is  for  rupture  to 
occur  through  the  abdominal  wall,  or  into  some  portion  of  the  intestinal 
canal.    The  relative  frequency  with  which  the  abscess  opens  through  the 
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abdominal  wall,  or  into  one  of  the  body  cavities,  is  indicated  by  the  fol- 
lowing statistics  collected  by  Sonxexburg  (*' Perityphlitis,'*  1887,  com- 
bined by  A.  O.  J.  Kelly)  : 

Throug^h  the  abdominal  wall 46 

Into  the  cfiecum 40 

Other  portions  of  intestinal  canal 11 

Peritoneal  cavity 8 

Pleural  cavity 6 

L^rinary  bladder 3 

Utenis I 

Muhsam's  statistics  also  show  that  rupture  occurs  oftenest  through  the 
abdominal  wall,  and  next  in  frequency  into  the  intestinal  canal,  but  give 
the  rectum  as  the  part  of  the  intestine  most  commonly  involved.  The 
third  direction  in  order  of  frequency,  according  to  Muhsam*s  statistics,  is 
through  the  vagina.  Other  writers  do  not  regard  spontaneous  rupture 
through  the  vagina  as  a  frequent  occurrence. 

Rupture  through  the  abdominal  wall  usually  occurs  in  the  right  flank, 
but  is  sometimes  found  in  the  back,  and  is  not  infrequent  at  the  umbilicus. 
In  the  latter  case  an  inflamed  ductus  omphalomesentericus  is  often  sus- 
pected, the  differential  diagnosis  before  operation  being  sometimes  impos- 
sible. Rupture  through  the  abdominal  wall  or  into  the  intestinal  amal  is 
most  favorable  for  a  spontaneous  cure.  If  thorough  drainage  is  established, 
the  cavity  is  rapidly  obliterated  by  granulation,  and  the  opening  soon 
closes.  In  a  considerable  proportion  of  cases,  however,  a  fistula  forms 
which  may  close  spontaneously  in  a  few  weeks,  or  may  persist  indefinitely. 
In  sotne  instances  an  apparent  cure  is  followed  by  re-opening  of  the  sinus 
and  increased  discharge,  which  may  again  disappear,  only  to  recur.  A 
fistula  following  spontaneous  rupture  of  a  peri-appendical  abscess  may  be 
simple,  in  which  case  the  discharge  is  merely  purulent ;  or  the  fistula  may 
be  fecal.  The  fistula  may  also  be  single  or  multiple.  In  one  of  Sonnen- 
burg's  cases  there  were  several  sieve-like  perforations  of  the  integument. 
The  persistence  of  a  simple  fistula  is  usually  due  to  the  presence  of  some 
focus  of  infection,  often  an  enterolith  or  foreign  body,  and  after  this  comes 
away  in  the  discharge,  or  is  removed,  a  spontaneous  cure  soon  follows. 
In  some  instances  the  failure  to  close  spontaneously  seems  to  depend  upon 
the  rigidity  of  the  inflammatory  walls  of  the  sinus,  which  prevents  approxi- 
mation of  its  sides  and  delays  the  absorption  of  the  pyogenic  lining.  A 
thorough  curetting  of  the  sinus  in  such  a  case  usually  results  in  speedy 
cure.  Very  often,  after  the  spontaneous  or  operative  opening  of  the  ab- 
scess, a  fecal  fistula  forms,  usually  communicating  with  the  caecum 
either  at  a  point  corresponding  to  the  base  of  the  appendix,  or  at  some  other 
point  where  partial  necrosis  has  occurred  prior  to  the  evacuation  of  the 
abscess.  There  is  usually  a  single  opening  into  the  bowel,  but  sometimes 
there  are  several.  Fecal  fistulas  commonly  close  spontaneously.  The 
failure  to  do  so,  as  in  simple  fistulas,  may  generally  be  attributed  to  the 
presence  of  an  infective  focus  in  the  fistulous  tract  where  drainage  is 
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defective.  The  eversion  of  the  mucosa  into  the  channel  probably  delays 
the  approximation  of  the  margins  of  the  intestinal  defect,  but  rarely  ex- 
tends far  enough  to  prevent  the  final  obliteration  of  the  sinus. 

The  evacuation  of  the  abscess  cavity  into  the  intestinal  canal  may  also 
result  in  complete  disappearance  of  the  perityphlitic  mass.  Such  cases  are 
too  common  to  require  enumeration.  There  is  generally  the  history  of  the 
presence  of  a  large  tumor  associated  with  the  usual  clinical  signs  of  intra- 
abdominal suppuration,  then  the  sudden  disappearance  or  diminution  of 
the  mass  accompanied  by  the  passage  of  pus  per  rectum.  Fecal  concre- 
tions may  be  discharged  with  the  fluid  portions  of  the  abscess  contents 
and  even  a  part  or  the  whole  of  the  appendix,  which  has  sloughed  off  from 
its  attachment,  may  also  be  discharged.  Pohlman  describes  a  case 
observed  at  autopsy  in  which  the  appendix  formed  a  canal  connecting 
the  duodenum  with  the  caecum.  In  some  cases  there  are  coincident  open- 
ings into  the  bowel  and  the  bladder,  and  in  a  case  described  by  Sedillot, 
vesical,  intestinal,  and  abdominal  fistulas  had  formed. 

In  some  cases  the  evacuation  of  the  abscess  contents  is  only  partial,  and 
fecal  concretions,  foreign  bodies,  or  collections  of  infective  material  may 
remain ;  and,  again,  a  wide  defect  in  the  intestinal  wall  may  form,  through 
which  the  contents  of  the  bowel  pass  into  the  abscess  cavity.  Not  un- 
commonly an  enterolith  or  foreign  body  which  has  remained  in  the  cavit>^ 
finally  becomes  encapsulated  in  a  dense  bed  of  adhesions.  In  one  case 
recently  observed,  a  concretion  was  found  embedded  in  the  muscular  coat 
of  the  transverse  colon  a  short  distance  from  the  tip  of  the  retrocax^al 
appendix.  It  is  probable  that  in  this  case  the  abscess  had  discharged  its 
contents  through  a  small  opening  in  the  intestinal  wall  and  that  the  con- 
cretion had  been  unable  to  pass  through. 

The  pouring  out  of  feculent  material  from  the  intestinal  canal  into  the 
abscess  cavity  is  always  attended  with  unpleasant  and  often  disastrous 
consequences.  The  conditions  present  are  most  favorable  for  heightening 
the  virulence  of  the  contained  micro-organisms  and  septic  absorption 
progresses  rapidly.  Christoffers  reported  a  case  in  which  a  perityphlitic 
abscess  ruptured  into  the  rectum.  The  temporary  improvement  following 
this  event  was  succeeded  by  a  rapid  return  of  the  unfavorable  symptoms. 
Autopsy  showed  a  large  cloaca  containing  fecal  material  in  Douglas's 
ctd-de-sac,  w^hich  communicated  with  the  rectum  through  two  ragged 
openings.  Grawitz  has  described  a  similar  case  of  stercoral  abscess.  Son- 
NENBURG  could  find  no  reference  in  the  literature  to  perforation  of  a  peri- 
appendical  abscess  into  the  gall-bladder,  but  describes  a  case  which  came 
under  his  own  observ^ation.  The  patient  had  had  several  perityphlitic 
abscesses  evacuated,  and  then  a  new  collection  of  pus,  which  was  con- 
nected with  the  original  ca\ity  by  a  narrow  channel,  pushed  in  between 
the  mesentery  and  the  under  surface  of  the  liver  and  opened  into  the  gall- 
bladder. The  abscess  contained  dark,  bile-stained  pus.  Brewer  has 
reported  a  case  in  which  an  empyema  of  the  gall-bladder  occurred,  but  he 
docs  not  describe  a  close  connection  between  the  two  cavities. 


Digitized  by 


Google 


PATHOLOGY  lOS 

Rupture  into  the  Bladder  . — There  are  numerous  observa- 
tions relating  to  infections  of  the  bladder  accompanying  appendicitis  and  a 
few  instances  of  involvement  of  the  ureter  and  of  the  pelvis  of  the  kidney. 
The  toxic  and  infective  lesions  of  the  kidney,  consisting  usually  of  an  acute 
parenchymatous  nephritis,  are  common  to  all  acute  infections,  and  present 
nothing  peculiar  in  their  association  with  disease  of  the  appendix.  A  puru- 
lent cystitis,  or  a  ureteritis  with  ascending  pyelonephritis,  may  be  produced 
by  the  direct  penetration  of  the  bladder  or  ureteral  walls  by  infective 
micro-organisms  from  a  surrounding  inflammatory  mass.  In  other  cases 
the  bladder  wall  is  perforated,  and  the  appendix  or  a  peri-appendical 
abscess  drains  directly  into  the  bladder.  A  true  vesico-appendical  fistula  is 
comparatively  rare,  but  the  rupture  of  a  pelvic  abscess  of  appendical 
origin  into  the  bladder  is  not  uncommon.  Keen,  describing  an  instance 
of  the  former  condition  in  1898,  could  not  find  a  similar  case  in  the  litera- 
ture, but  commented  upon  the  well-known  occurrence  of  the  latter.  Out 
of  25  cases  of  perforation  of  the  bladder  collected  by  Appuhn,  in  4  cases  only 
was  there  a  direct  communication  established  betw^een  the  apf)endix  and 
the  bladder.  In  many  cases  of  appendical  abscess,  the  suppurative  process 
is  localized  well  back  in  Douglas's  cul-de-sac  and  the  bladder  is  not  affected. 
In  other  cases,  however,  the  lateral  fomices  and  the  space  of  Retzius  are 
involved,  the  bladder  then  forming  part  of  the  abscess  wall.  As  the  pres- 
sure within  the  abscess  increases,  the  portion  of  its  wall  which  is  least 
resistant  gradually  gives  way,  and  finally  rupture  occurs,  sometimes  into 
the  bladder,  sometimes  into  the  rectum,  or  even  in  both  directions.  As  a 
rule,  an  acute  cystitis  precedes  the  rupture  of  the  bladder  wall,  but  in  a 
few  instances  the  mucous  membrane  has  remained  perfectly  smooth  and 
normal,  even  while  a  large  abscess  has  been  draining  into  the  bladder. 
In  a  case  described  by  Halle  an  acute  vegetative  cystitis,  associated  with 
severe  haematuria  and  the  presence  of  a  perivesical  mass,  led  to  the  diagno- 
sis of  a  new  growth  of  the  bladder  wall.  In  this  case  two  minute  perfora- 
tions in  the  midst  of  polypoid  outgrowths  in  the  bladder  led  into  a  hyper- 
plastic inflammatory  mass  having  a  cavity  as  large  as  a  fist,  filled  with 
clotted  blood.  The  appendix  was  partly  embedded  in  the  w^all  of  the  mass. 
In  some  instances  the  inflammation  of  the  bladder  wall  induces  the  for- 
mation of  phosphatic  calculi,  and  in  a  few  cases  extravesical  calculi  have 
formed  in  the  inflammatory  tissue. 

In  some  instances  the  establishment  of  drainage  by  way  of  the  bladder 
has  resulted  in  the  complete  disappearance  of  the  inflammatory  mass, 
and  is  soon  followed  by  the  spontaneous  closure  of  the  vesical  fistula. 
Again,  however,  drainage  may  not  be  efficient,  urine  may  pass  into  the 
abscess  cavity,  and  the  patient  finally  succumbs  to  the  effect  of  the  pro- 
longed suppuration  or  to  peritonitis.  In  some  cases  the  lumen  of  the 
appendix  or  some  portion  of  the  intestinal  canal  may  communicate  with 
the  abscess  and  a  vesico-intestinal  fistula  is  indirectly  established. 

True  vesico-appendical  fistulas,  as  already  stated,  are  rare.  The  first 
essential  factor  in  their  development  is  that  the  appendix  should  become 
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adherent  to  the  bladder,  which  presupposes  an  abnormally  long  appendix 
in  the  pelvic  position,  or  a  high  position  of  the  bladder.  To  the  latter 
factor  may  doubtless  be  attributed  the  fact  that  in  four  out  of  five  cases 
the  trouble  dated  from  early  childhood.  Two  of  the  patients  were  fotir 
years,  one  seven  years,  and  one  eight  years  of  age  when  the  first  evidence 
of  the  trouble  appeared.  When  adhesions  have  formed  between  the  organs, 
the  further  course  of  the  process  is  readily  tmderstood.  The  usual  tendency 
of  the  tip  to  show  the  most  pronounced  ulcerative  and  gangrenous  lesions 
is  doubtless  increased  w^hen  the  appendix  is  fixed  in  this  position,  and 
the  infective  process  readily  spreads  to  the  contiguous  bladder  wall. 
But  the  most  important  factor  is  unquestionably  the  influence  of  foreign 
bodies.  With  the  exception  of  Appuhn*s  case  this  factor  was  present  in 
all.  In  Keen*s  case  the  patient,  when  seven  years  of  age,  was  troubled 
with  dysuria,  and  passed  a  pin  per  ureihram,  probably  from  the  vermiform 
appendix.  Kingdon*s  patient,  a  boy  seven  years  old,  for  three  years 
had  had  repeated  attacks  of  dysuria,  relieved  on  each  occasion  by  the 
passage  of  a  worm  from  the  urethra;  in  this  case  also  the  bladder  con- 
tained a  calculus  with  a  large  pin  embedded  in  its  centre.  There  were  two 
fistulous  openings  from  the  bladder  into  the  appendix  (see  Chap.  VIII). 
In  the  case  described  by  Krackowitzer  the  patient,  when  eight  years  old, 
passed  a  living  worm  per  urethram,  and  some  years  after  another  worm 
and  some  berry  seeds.  In  Jervall's  case  the  patient,  between  the  ages  of 
four  and  ten  years,  had  four  attacks  of  intestinal  inflammation  followed 
by  vesical  symptoms,  and  at  one  time  vegetable  matter  was  demonstrated 
in  the  urine.  A  stercoral  calculus  was  present  in  the  bladder.  In  all  of 
these  cases  the  true  nature  of  the  trouble  was  only  discovered  later,  at 
operation  or  autopsy.  In  the  older  literature  there  are  many  highly  sug- 
gestive descriptions  of  cases  in  which  intestinal  worms,  fecal  concretions, 
and  other  foreign  bodies  have  been  passed  by  way  of  the  bladder,  a  vesico- 
intestinal fistula  in  some  instances  persisting.  These  cases,  however, 
lacked  the  control  of  autopsy  in  vivo  or  post-mortem  examinations. 

Cases  in  which  the  perityphlitic  abscess  ruptures  into  the  thoracic 
cavity,  involving  the  pleural  cavity,  lungs,  or  pericardium,  are  frequently 
observed  at  autopsy.  The  event,  however,  is  not  necessarily  fatal,  as 
there  are  many  cases  recorded  in  which  recovery  has  succeeded  the  per- 
foration of  the  diaphragm  and  subsequent  discharge  of  the  abscess  contents 
through  an  intercostal  space.  H.  A.  McCallum  relates  a  case  in  which  at 
autopsy,  where  the  person  sixteen  years  before  had  suffered  from  peri- 
tonitis accompanied  with  abscess  of  the  lung,  the  appendix  was  found  on 
the  upper  surface  of  the  liver  and  showed  traces  of  an  old  inflammation. 
There  were  also  evidences  of  the  discharge  of  pus  through  the  eighth  inter- 
costal space  and  by  the  lung. 

Resolution  by  Absorption  . — That  resolution  sometimes 
follows  the  absorption  of  the  exudate  in  purulent  as  well  as  non-purulent 
peri-appendicitis,  is  evident  from  the  clinical  history  and  operative  findings 
in  numerous  cases. 
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It  is  not  uncommon  to  find  a  definite,  large  mass  gradually  diminish 
in  the  absence  of  any  evidence  pointing  to  a  rupture  into  the  intestine, 
and  at  operation  after  the  symptoms  have  subsided  dense  adhesions  are 
found,  embedded  in  which  there  is  an  enterolith  or  foreign  body,  indi- 
cating that  there  had  been  a  large  perforation  of  the  appendix  and  a  strong 
probability  that  the  original  mass  had  contained  a  punilent  focus.  In 
many  instances  resolution  is  only  partial,  a  chronic  inflammation  or  a 
latent  focus  of  disease  remaining  indefinitely.  A  complete  cure  is  effected 
when,  all  organisms  being  destroyed,  the  fluid  portion  of  the  abscess 
contents  first  becomes  absorbed,  then  the  solid  constituents  become  dis- 
integrated and  absorbed  (cytolysis)  and  the  remaining  organized  portions 
of  the  abscess  wall  undergo  cicatrization,  so  that,  finally,  the  only  evidence 
of  the  former  mass  consists  in  more  or  less  numerous  adhesions. 

In  other  instances,  only  the  fluid  contents  are  absorbed,  and  the  solid 
portions,  becoming  desiccated,  form  the  centre  of  a  dense  mass  of  inflam- 
matory products.  Roux  observed  a  case  in  which  the  walls  of  the  abscess 
had  become  calcified.  Micro-organisms  of  low  virulence  may  also  be  present 
in  a  quiescent  state  for  months  or  years,  or,  again,  the  contents  of  the 
abscess  may  be  wholly  absorbed,  with  the  exception  of  an  enterolith  or 
foreign  body,  which  escapes  from  the  appendix  and  remains  a  source  of 
irritation,  to  excite  a  chronic  inflammatory  reaction.  This  reaction  some- 
times appears  to  be  greatly  in  excess  of  the  amount  required  for  a  simple 
reparative  process,  the  tissues  being  stimulated  to  a  persistent  overgrowth 
in  some  cases  where  the  irritation  was  very  slight.  Quite  often,  when  oper- 
ating upon  a  patient  with  a  history  of  a  tumor,  a  dense  mass  of  inflam- 
matory products  is  found,  having  as  a  nucleus  a  small  focus  of  necrotic 
substance  or  a  foreign  body,  or  there  may  even  be  an  empty  cavity  lined 
with  granulation  tissue.  There  are  numerous  cases  in  which  the  excessiv^e 
productive  inflammatory  process  has  led  to  the  suspicion  of  the  presence 
of  a  new  growth  {''  Appendiciie  h  forme  n^o-plasiqne,''  Pozzi).  The  essen- 
tially chronic  nature  of  the  reaction,  often  associated  with  an  insidious 
onset,  is  suggestive  in  its  clinical  features  of  a  neoplasm,  and  the  dense 
solid  tumor  found  at  operation  apparently  confirms  the  diagnosis,  which, 
however,  the  pathological  examination  and  further  course  of  the  disease 
entirely  disprove.  The  following  cases  observ^ed  in  the  surgical  department 
of  the  Johns  Hopkins  Hospital  are  interesting  examples  of  this  condition. 

(J.  H.  H.  Surg.  No.  11,812.)  Male,  age  thirty.  Complaint,  tumor  and  persistent 
pain  in  the  right  iliac  fossa;  progressive  wasting.  Insidious  onset  three  months  before 
admission.  No  fever,  nausea,  nor  vomiting.  In  the  right  iliac  region  there  was  a  slightly 
irregular,  hard  mass  about  5  cm.  in  diameter.  It  was  apparently  fixed.  At  operation, 
dense  pericaecal  tissue  resembling  carcinoma  was  cut  through,  exposing  the  caecum,  the 
whole  posterior  wall  of  which  was  found  indurated,  while  the  glands  in  the  neighboring 
mesentery  were  enlarged.  As  the  growth  was  deemed  ineradicable,  a  gland  was  removed  for 
diagnostic  purposes  and  the  abdomen  closed.  Microscopic  examination  showed  a  sirn])le 
adenitis,  and  two  years  later  the  patient  was  enjoying  excellent  health. 

(J.  H.  H.  Surg.  No.  5686.)  Male,  age  nineteen.  Admitted  in  the  second  attack  of 
appendicitis;  first  attack  six  months  before,  acute,  with  abscess.  The  present  illness 
began  three  weeks  before  with  slight  pain,  associated  with  rapid  failure  of  health.  No 
intestinal  symptoms.     Temperature  100**  F.     The  abdominal  walls  were  oedematous  and 
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a  slightly  tender  mass  occupied  the  right  iliac  fossa,  extending  beyond  the  median  line. 
On  rectal  examination  a  smooth,  hard,  fixed  mass  was  palpated.  At  operation  the  tumor 
was  found  to  consist  of  whitish-red,  dense  tissue  surrounding  a  mass  of  necrotic  material. 
A  diagnosis  of  sarcoma  was  made.  The  cavity  was  curetted  and  drainage  inserted.  After 
recovering  from  the  operation  the  patient  was  sent  home  to  die.  Six  years  later. he  was 
perfectly  well. 

SoNNENBURG  cites  a  case  of  Schede*s,  who,  thinking  that  he  was 
dealing  with  a  carcinoma,  found  an  old  abscess  with  dense,  thick  walls, 
which,  however,  still  contained  fluid.  In  a  case  described  by  Fencer 
the  hardness  of  the  mass  associated  with  dilatation  of  the  subcutaneous 
veins  strongly  suggested  a  new  growth.  The  removal  of  two  stercoral 
concretions  was  foUow^ed  by  the  disappearance  of  the  mass.  Similar  cases 
have  been  described  by  Richard,  Fabre,  and  others. 

Spreading  and  Generalized  Peritonitis. — By  diffuse  or  spreading  peri- 
tonitis is  meant  that  while  the  entire  peritoneal  cavity  is  not  involved, 
the  inflammatory  process  is,  nevertheless,  not  definitely  localized,  although 
there  may  be  signs  of  an  inefficient  tendency  to  become  limited,  and  the 
reaction  is  usually  most  marked  in  the  region  of  the  appendix.  In  gener- 
alized peritonitis  there  is  no  evidence  of  any  attempt  toward  a  localizing 
process,  and  practically  the  whole  cavity  is  involved. 

Diffuse  peritonitis  is  usually  regarded  as  one  of  the  more  remote  com- 
plications of  appendicitis,  but,  nevertheless,  is  apprehended  with  dread  as 
an  accident  liable  to  occur  without  warning  in  any  stage  of  the  disease 
and  in  cases  of  apparently  mild  form  as  well  as  in  those  which  present  the 
most  severe  clinical  symptoms. 

It  is  difficult  to  estimate  its  relative  frequency,  as  hospital  statistics 
for  obvious  reasons  probably  give  too  high  a  proportion  of  cases.  How- 
ever, an  approximate  idea  of  the  frequency  with  which  it  occurs  may  be 
obtained  from  the  percentage  of  cases  found  at  operation  on  cases  of 
appendicitis,  and  from  the  number  of  cases  of  peritonitis  in  which  the 
appendix  was  the  source  of  infection,  compared  with  the  number  ha\ing 
some  other  origin. 

In  the  surgical  department  of  the  Johns  Hopkins  Hospital,  out  of  600 
operations  on  cases  of  appendicitis,  diffuse  or  generalized  peritonitis  was 
present  in  61  cases,  or  10  per  cent.  There  were  104  cases  of  diffuse  peri- 
tonitis exclusve  of  those  following  gunshot  wounds  of  the  abdomen  and 
post-operative  infections.  In  these  cases  the  chief  sources  of  the  infection 
were, — 

Appendicitis 61 

Typhoid  jjerforation 15 

Intestinal  neoplasms 4 

Amoebic  dysentery 2 

Other  causes  were  acute  intestinal  obstruction,  her- 
nia, volvulus,  gangrene  following  thrombosis  of  mesen- 
teric   vessels,    acute    cholecystitis,    etc. 

Diffuse  or  generalized  peritonitis  in  connection  with  appendicitis  may 
occur  in  the  following  ways : 
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r.  As  a  result  of  perforation  or  gangrene  of  the  appendix. 
.  2.  Through  rupture  of  a  circumscribed  peri-appendical  abscess. 

3.  By  means  of  infection  by  continuity  from  the  inflamed  but  not  per- 
forated appendix,  or  from  a  circumscribed  intra-  or  extraperitoneal  abscess 
without  rupture.  In  infection  by  continuity,  the  pathogenic  organisms 
penetrate  the  diseased  but  intact  wall  of  the  appendix,  or  the  limiting 
membrane  of  the  abscess. 

The  frequency  with  which  generalized  peritonitis  follows  a  primarily 
localized  peri-appendical  suppuration  is  seen  in  autopsy  findings.  H.  C. 
Christian  (quoted  in  "The  Vermiform  Appendix  and  its  Diseases'*) 
found  in  29  out  of  54  cases  of  general  peritonitis  evidence  that  there 
had  been  at  first  a  localizing  process  which  had  resulted  in  a  more  or  less 
completely  walled-off  abscess,  and  that  subsequently  leakage  had  taken 
place  from  this  with  a  resulting  generalized  peritonitis.  The  remaining  25 
cases  revealed  no  sign  of  any  attempt  to  limit  the  process. 

Perforative  appendicitis  may  be  the  means  of  precipitating  into  the 
abdominal  ca\4ty  bacteria  so  virulent  and  in  such  a  quantity  that  death 
occurs  within  a  few  hours,  but  at  the  autopsy  examination  almost  no 
perceptible  reaction  on  the  part  of  the  peritoneum  is  found.  In  these 
cases  the  rapidly  fatal  issue  is  due  to  acute  sepsis,  which  may  be  the  result 
of  toxaemia  alone  or  of  bacteriaemia.  These  rapidly  fatal  infections  most 
often  follow  the  bursting  of  an  acute  peri-appendical  abscess,  or  of  an 
appendix  distended  with  pus,  the  conditions  in  the  pent-up  exudate  being 
most  favorable  to  bacterial  activities.  This  highly  septic  material  is  soon 
distributed  over  a  large  portion  of  the  peritoneal  surface  and  is  immediately 
absorbed.  Murphy  mentions  a  case  in  which  an  abscess  of  considerable 
size  ruptured  into  the  peritoneal  cavity.  In  two  hours  there  were  symptoms 
of  extreme  shock  and  in  twelve  hours  the  patient  was  dead.  In  these  cases 
the  peritoneum  has  not  had  time  to  react  before  the  whole  organism  is 
overwhelmed  by  a  general  toxaemia.  Fortunately,  such  cases  are  not 
common,  and  as  a  rule  in  fatal  cases  the  patient  lives  from  thirty-six  hours 
to  three  or  four  days.    There  is  then  a  well-marked  peritoneal  reaction. 

The  most  fatal  variety  of  peritonitis  is  characterized  by  a  very  small 
amount  of  exudate, — d  ry  peritonitis  or  peritonitis  sep- 
tic a  .  There  may  be  only  a  drachm  or  two  of  bloody  serum  and  a  few 
scattered  flakes  of  lymph,  but  the  serosa,  wherever  it  has  come  in  contact 
with  the  septic  material,  is  an  intense  red  and  has  the  appearance  of  abra- 
sion due  to  destruction  of  endothelium.  These  cases,  according  to  Murphy 
{Med.  News,  1895,  vol.  66,  p.  i),  always  die,  whether  operated  on  or  not. 

In  most  instances  of  spreading  or  generalized  peritonitis,  resulting 
from  either  a  perforative  or  a  non-perforative  appendicitis,  there  is  an 
abundant  fibrinopurulent  exudate,  the  fibrinous  element  in  some  cases 
being  greatly  in  excess,  while  at  other  times  there  is  a  large  amount  of 
purulent  fluid  and  a  very  slight  fibrinous  deposit;  and,  again,  the  solid 
and  fluid  exudate  may  be  in  more  or  less  equal  proportions.  A  copious 
serous  or  purulent  exudate  has  been  shown  to  be  of  great  value  in  diluting 
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and  thus  delaying  the  absorption  of  the  septic  material,  while  on  account 
of  its  powerful  bactericidal  properties  it  diminishes  or  entirely  destroys 
the  infective  agent.  It  has  frequently  been  noticed  that  pus,  containing 
organisms  of  low  virulence,  may  exist  for  some  time  in  the  peritoneal  cavity 
without  materially  injuring  the  normal  gloss  of  the  serosa.  Murphy  has 
pointed  out  that  in  cases  of  generalized  purulent  peritonitis  resulting 
from  appendicitis,  in  which  the  normal  glistening  appearance  of  the  peri- 
toneum was  present  at  the  time  of  operation,  the  patients  recovered.  He 
contrasts  these  cases  with  the  invariably  fatal  ones  of  dry  peritonitis -in 
which  a  large  portion  of  the  peritoneum  is  denuded  of  its  endothelial  sur- 
face.    The  majority  of  all  cases  of  diffuse  peritonitis  originating  in  the 


Fig.   75. — Chronic  Appendicitis. 

The  appendix  twisted  one-half  around  its  axis  and  held  in  this  position  by  adhesions  extending  from  the  mes- 

appendix  to  the  csecum. 

appendix  may  be  regarded  as  belonging  between  these  two  extremes. 
In  most  instances  the  septic  material  is  poured  into  the  peritoneal  cavity 
in  relatively  small  quantities,  and  the  tissues  are  able  to  offer  more  or 
less  efficient  resistance  to  its  deleterious  action.  The  exudate,  at  first 
serofibrinous,  soon  becomes  purulent  and  an  increasing  amount  of  fibrin 
is  present;  the  serous  surfaces  become  injected  and  lose  something  of 
their  normal  lustre.  The  intestinal  loops  may  be  partly  glued  together 
by  filmy,  fibrinous  adhesions,  or  may  be  almost  wholly  covered  with 
large  plaques  of  fibrin.  Sometimes  the  entire  serosa  is  covered  with  a 
continuous  coat  of  fibrin.  Degeneration  and  exfoliation  of  the  endothe- 
lium is  gradually  produced  by  the  action  of  the  septic  material.  The  con- 
tinued action  of  septic  material  of  relatively  low  or  moderate  virulence 
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may  ultimately  produce  degeneration  and  inflammatory  reaction  in  the 
external  layers  of  the  intestinal  walls,  the  injury  to  the  muscle  and  nerve 
elements  resulting  in  partial  or  complete  intestinal  paralysis  and  in  con- 
sequence a  stasis  of  its  contents.    This  is  soon  followed  by  intestinal  fer- 


FiG.  70. — Pocketed  Appendix  Resulting  prom  Old  Localized  Peritonitis. 


mentation  and  an  increase  in  the  virulence  of  the  contained  micro-organism. 
As  Lennander  (Deutsche  Ztsch,  f,  Chir,,  vol.  63,  p.  i)  points  out,  there  is 
then  a  tw^ofold  danger  added  to  the  primary  infection:  first,  in  the  abdom- 
inal distention  pressing  the  diaphragm  upward  and  impeding  both  the 
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respiration  and  the  circulation;  second,  and  more  to  be  dreaded,  in  the 
rapidly  increasing  toxicity  of  the  intestinal  bacteria  and  the  altered  con- 
dition of  the  walls  which  permits  the  penetration  of  micro-organisms. 
As  a  result  of  an  intestinal  paralysis  there  is  therefore  increased  general 
intoxication  through  absorption  of  toxic  intestinal  contents  and  increased 
general  infection  through  the  passage  of  the  intestinal  bacteria  into  the 
lymphatic  circulation  and  blood-vessels. 

In  diffuse  infections,  when  the  reactive  energy  of  the  peritoneum  is 
preserved,  a  severe  infection  usually  induces  a  fibrinopurulent  exudate. 
The  following  case,  in  which  a  fatal  streptococcus  infection  was 
marked  by  an  abundant  serofibrinous  exudate,  is  quite  unusual. 

(J.  H.  H.  Surg.  No.  14,473.)  H.  B.,  age  twelve  years.  Admitted  with  a  histon'  of 
four  days'  illness,  beginning  with  pain  in  the  right  iliac  fossa  and  vomiting.  Bowels  did 
not  move  for  two  days.  The  pain  continued  for  three  days,  then  became  less  intense.  On 
admission  the  rectal  temperature  was  loi.S**  F.;  leucocytes,  22,000.  On  abdominal  exam- 
ination there  was  almost  no  tenderness  on  the  left  side,  but  slight  tenderness  over  the 
whole  right  side,  very  marked  in  the  iliac  region,  where  a  mass  could  be  fairly  well  out- 
lined. There  was  no  muscle  spasm.  Upon  opening  the  abdominal  cavity  the  caecum  pre- 
sented, its  surface  covered  with  a  thick  coating  of  white,  pearly,  translucent  fibrin,  which 
could  be  stripped  off  in  distinct  layers.  This  same  form  of  peritonitis  extended  over  the 
vermiform  appendix  and  surrounding  tissues.  Search  for  the  abscess  was  continued  down 
into  the  pelvis,  and  the  appendix  found  inclining  in  this  direction,  very  much  thickened  and 
covered  with  oedematous  fibrin  as  above.  The  tip  of  the  appendix  was  greenish;  the  lumen 
was  not  opened.  The  mass  which  had  been  felt  on  examination  proved  not  to  be  an  abscess, 
but  the  plastic  peritonitis  about  the  cascal  region.  The  appendix  was  removed  and  drain- 
age inserted.  Death  occurred  the  next  day,  the  whole  picture  being  one  of  rapid  intoxi- 
cation. At  autopsy,  the  streptococcus  was  obtained  from  the  peritoneal  and 
pleural  cavities. 

Generalized  peritonitis  following  appendicitis  is  fatal  in  a  large  propor- 
tion of  cases,  whether  the  patient  is  subjected  to  operation  or  not.  That  a 
spontaneous  recovery  may  occur,  however,  is  evident  from  the  operative 
and  autopsy  findings  in  a  number  of  cases.  Generalized  adhesions  uniting 
the  various  parts  of  the  intestine  to  one  another  and  to  the  abdominal 
wall  are  proof  of  the  former  existence  of  a  peritonitis.  When  these  adhe- 
sions are  especially  dense  in  the  appendix  region,  and  the  appendix,  which 
is  embedded  in  adhesions,  is  partially  or  totally  obliterated,  or  presents 
other  evidence  of  an  old  inflammation,  the  origin  of  the  peritonitis  is  evident. 

The  adhesions  resulting  from  a  localized  or  diffuse  peritonitis  may  be 
velamentous  in  character,  uniting  the  neighboring  structures  by  delicate, 
transparent  fibres,  or  they  may  be  more  dense,  and  by  producing  twists 
and  angulations  of  the  appendix  are  an  important  cause  of  subsequent 
acute  attacks.  The  appendix  may  be  completely  hidden  by  adhesions,  as 
in  Fig.  76.  Sometimes  adventitious  pockets  may  be  formed  in  the  csecal 
region,  in  which  the  appendix  may  become  incarcerated.  In  other  instances 
the  adhesions  consist  of  fine  thread-like  strands  or  dense  fibrous  cords, 
which  extend  in  various  directions  from  the  appendical  region,  and  are  a 
common  source  of  intestinal  obstruction. 
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Blood-vascular  Infection. — Of  the  remoter  complications  of  appendicitis, 
those  depending  upon  the  extension  of  the  disease  by  way  of  and  involving 
the  blood-vessels  are  particularly  interesting. 

Acute  phlebitis,  pyophlebitis,  or  thrombosis 
occurs  as  a  complication  or  sequel  of  appendicitis,  and  may  give  rise  to 
infarction,  suppuration,  or  gangrene  of  the  region  supplied  by  the  affected 
vessel,  or  through  the  various  anastomoses  with  the  general  circulation 
they  may  result  in  embolism  or  in  a  general  pyaemic  process. 

Hoffmann  divides  the  vascular  complications  of  appendicitis  into  three 
classes : 

1.  Erosion  hemorrhage. 

2.  Thrombotic  and  embolic  processes. 

3.  Gangrene. 

Severe,  even  fatal,  hemorrhage  has  followed  the  evacuation  of  abscesses  in 
which  large  veins  are  involved,  and  probably  results  from  the  suddenly 
diminished  pressure.  This  accident  would  probably  be  more  frequent  if  it 
were  not  for  the  inflammatory  thickening  of  the  adventitia.  Rupture  of 
the  vessels  may  also  result  from  the  breaking  down  of  an  infected  embolus 
or  a  softened  thrombus.  This  is  the  probable  cause  of  hemorrhage  into  the 
stomach  or  intestinal  canal  in  cases  of  appendicitis. 

While  slowing  and  other  irregularities  of  the  blood  flow  and  alterations 
in  the  vessel  walls  are  important  accessory  factors  in  the  causation  of  throm- 
bosis, the  chief  factor  in  its  production  is  an  inflammatory  process  due  to 
the  agency  of  micro-organisms.  The  infective  agent  excites  an  endophle- 
bitis  or  endarteritis  which  in  turn  gives  rise  to  the  thrombosis.  The  infec- 
tion of  the  intima  may  occur  in  one  of  two  ways :  the  vessel  may  be  involved 
in  an  inflammatory  process  and  the  organisms  which  are  the  cause  of  the 
inflammation  invade  the  external  coats,  and  from  there,  by  way  of  the  vasa 
vasorum  or  the  lymphatics,  gain  access  to  the  intima ;  or  (more  frequently) 
the  bacteria  enter  directly  from  the  circulating  blood.  Welch  believes 
also  that  a  form  of  toxic  endangeitis  which  he  describes  is  of  importance 
in  the  causation  of  thrombosis  complicating  infective  and  cachectic  states. 

If  the  infective  process  is  arrested  the  thrombus  undergoes  speedy 
organization,  being  replaced  by  the  products  of  a  proliferative  endangeitis. 
Often,  however,  especially  if  the  larger  veins  be  the  seat  of  the  trouble,  the 
auto-infection  goes  on  until  the  whole  vein  or  series  of  veins  is  filled  with 
puriform  fluid;  or,  septic  embolism  may  form  with  the  production  of 
secondary  thrombi  with  local  abscesses,  or  with  a  general  pyasmia. 
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Thrombosis  of  the  appendical  vessels,  as  before  explained,  is  not  infre- 
quent in  both  the  arterial  and  venous  branches  traversing  the  walls  of 
the  appendix  itself,  but  is  less  common  in  the  main  appendical  vessels 
in  the  mesenteriolum.  It  is  true  that  when  total  gangrene  or  spontaneous 
separation  of  the  appendix  from  the  caecum  has  occurred,  the  chief  cause 
of  the  necrosis  is  an  obstruction  to  the  circulation,  either  from  external 
pressure  or  from  thrombosis;  but  this  comparatively  frequent  accident 
is  seldom  associated  with  or  followed  by  a  continued  infective  thrombo- 
angeitis.  The  thrombosis  which  serves  to  close  the  open  proximal  ends 
of  the  divided  vessels  may  be  merely  part  of  the  general  necrotic  process, 
or  it  may  be  simple  clotting  such  as  occurs  in  non-infective  as  well  as 
in  infective  conditions,  and  is  rapidly  replaced  by  organized  tissue. 
Gerster  describes  three  unusually  instructive  cases  of  thrombosis  of  the 
main  appendical  vessels,  which  he  has  personally  observed.  In  one  case 
total  gangrene  of  the  appendix  was  associated  with  septic  thrombosis  of 
the  vessels  in  the  mesappendix,  and  later  gave  rise  to  secondary  purulent 
thrombophlebitis  of  the  portal  vein  with  subsequent  multiple  liver  ab- 
scesses. Operation  was  performed  twenty-four  hours  after  the  first  onset 
of  the  illness,  and  twelve  hours  after  the  first  rigor.  The  appendix  was 
found  dusky,  almost  slate  colored,  and  tensely  distended.  It  was  free 
from  adhesions.  The  mesenteriolum  was  noticed  to  be  excessively  brittle, 
permitting  the  ligature  to  cut  through  it  immediately,  and  as  blood  flowed 
neither  from  vein  nor  artery,  it  was  concluded  that  these  vessels  must 
be  occluded.  In  the  course  of  the  next  twenty-four  hours  there  was  con- 
siderable improvement  in  the  patient's  general  condition,  and  the  peri- 
toneal symptoms  vanished.  This  temporary  improvement,  however, 
was  soon  succeeded  by  the  characteristic  symptoms  of  septic  pylephlebitis, 
and  death  ensued  on  the  seventeenth  day.  Autopsy  showed  pundent 
phlebitis  of  the  portal  vein  and  multiple  abscesses  of  the  liver. 

In  the  two  other  cases,  one  perforative  purulent  appendicitis,  the  other 
acute  gangrenous  appendicitis,  the  veins  in  the  mesappendix  and  the 
adjoining  caput  coli  were  found  to  contain  purulent  thrombi.  In  each 
case,  after  removal  of  the  appendix,  the  thrombosed  vessels  were  incised 
and  drained  and  the  patients  recovered. 

Involvement  of  the  mesenteric  vessels  in  the  thrombotic  process  usually 
results  in  a  more  or  less  extensive  hemorrhagic  infarction  of  the  intestine; 
thrombosis  of  both  artery  and  vein  produces  gangrene  of  the  part.  In  some 
instances  only  a  small  portion,  less  than  the  area  supplied  by  the  throm- 
bosed vessel,  is  infarcted;  in  other  cases  a  much  larger  area  is  affected. 
The  more  acute  the  thrombotic  process,  the  more  liable  is  infarction  to 
occur.  A  slowly  obturating  thrombus,  or  one  secondary  to  portal  throm- 
bosis, in  which  a  collateral  circulation  has  been  established,  may  not  result 
in  infarction ;  but,  on  the  other  hand,  acute  portal  thrombosis  may  cause 
extensiv^e  intestinal  infarction  in  the  absence  of  any  disease  of  the  intes- 
tinal vessels.  Embolism,  and  more  rarely  autochthonous  thrombosis  of 
the  mesenteric  arteries,  is  more  commonly  the  cause  of  intestinal  infarction 
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than  disease  of  the  veins.  The  obstruction  may  be  situated  in  the  superior 
mesenteric  artery  or  in  any  of  its  branches.  As  in  the  case  of  venous  throm- 
bosis, gradual  closure  of  the  artery  may  not  be  followed  by  infarction. 
The  common  source  of  an  embolus  is  the  left  heart,  or  the  aorta,  but  pri- 
mary" thrombosis  of  the  arteries  may  accompany  infective  diseases.  As 
a  complication  or  sequel  of  appendicitis,  disease  of  the  mesenteric  veins  is 
apparently  more  frequent  than  disease  of  the  arteries  and  is  often  associated 
with  portal  infection.  Hemorrhagic  infarction  of  the  intestines  in  these 
cases  is,  however,  exceedingly  rare.  In  the  fairly  extensive  literature 
relating  to  thrombophlebitis  and  in  the  vast  literature  concerning  appen- 
dicitis this  condition  is  apparently  not  mentioned. 

The  following  case  of  Gibbon's,  furnished  me  by  Longcope,  is  of 
unusual  interest : 

The  patient,  a  colored  man  nineteen  years  old,  died  two  and  one-half  days  after  opera- 
tion for  acute  perforative  appendicitis  associated  with  purulent  peritonitis.  At  the  time 
of  operation  it  was  noted  that  the  caecum  presented  a  gangrenous  area  about  the  size  of  a 
twenty-five -cent  piece,  which  did  not  appear  to  be  in  contact  with  the  appendix.  Autopsy 
showed  a  fresh  fibrinous  exudate  covering  the  congested  omentum  and  intestinal  coils, 
while  in  the  region  of  operation  the  omentum  and  intestines  were  matted  together  with  a 
thick  whitish-yeUow,  soft,  friable  exudate.  The  intestines  were  distended,  with  the  excep- 
tion of  the  caecum  and  the  terminal  portion  (twelve  inches)  of  the  ileum,  which  were  purplish 
in  color,  flaccid,  and  collapsed.  The  vessels  of  the  mesentery  leading  to  this  portion  were 
widely  distended.  The  ileocolic  veins  contained  a  red  and  white  thrombus  which  extended 
for  about  5  cm.  into  the  two  branches  supplying  the  caecum  and  lower  portion  of  the  ileum. 
In  these  branches  the  thrombus  contained  purulent  material.  About  the  thrombosed  ves- 
sels the  mesenteric  glands  were  enlarged  and  softened,  one  being  5  cm.  in  size.  Cutting 
open  the  infarcted  area  of  intestine  it  was  found  to  contain  a  thick,  soft,  brick-red  material. 
The  waU  of  the  ileum  was  deeply  congested,  the  mucosa  was  almost  black  and  showed  small 
areas  of  superficial  ulceration.  The  caecum  presented  a  similar  appearance.  The  surface 
of  the  liver  presented  three  or  four  dark  red,  slightly  elevated,  well  outlined,  infarcted  areas. 
I  5  to  4  cm.  in  diameter.  The  remaining  surface  was  finely  granular,  and  mottled  red  and 
yellow.     The  consistency  of  the  liver  was  softened. 

In  a  remarkable  case  of  Finney's  a  primary  thrombo-angeitis  was 
believed  to  have  been  the  cause  of  the  appendical  disease.  At  the  first 
operation  the  appendix  was  greatly  swollen,  almost  black  in  color,  and 
it  was  noted  that  the  main  vessels  were  completely  occluded.  At  a  second 
operation  some  days  later  there  was  found  an  extensive  thrombophlebitis 
invohnng  practically  all  of  the  mesenteric  vessels. 

The  probable  explanation  of  the  exceptional  occurrence  of  intestinal 
infarction  in  appendicitis  is  that  there  is  not  usually  a  completely  obturat- 
ing thrombus,  a  pyophlebitis  being  more  commonly  found.  But,  on  the 
other  hand,  this  complication  of  appendicitis  may  not  be  so  rare  as  it  seems 
to  be  from  the  few  cases  recorded  as  such.  The  wall  of  the  completely  in- 
farcted area  of  intestine  is  thickened,  oedematous,  of  a  dark  red  color  from 
infiltration  with  blood,  and  covered  'with  lustreless  peritoneum.  The  mar- 
gins of  the  infarct  are  often  sharply  marked,  but  may  pass  gradually  into  the 
normal  tissue.  The  mucous  membrane  is  necrotic,  often  defective,  and  may 
be  covered  with  a  diphtheritic  exudate.  A  considerable  area  of  the  intes- 
tine may  be  gangrenous;  the  lumen  contains  black,  tarry  blood.  There  is 
s 
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bloody  fluid  in  the  peritoneal  cavity  and  usually  a  fibrinous  or  fibiD- 
purulent  exudate  covering  the  infarction ;  there  may  be  general  peritonitis. 
The  mesentery  is  oedematous  and  hemorrhagic.  In  less  complete  infarc- 
tion the  extravasation  of  blood  may  be  limited  to  the  mucosa  or  sub- 
mucosa  (Welch). 

The  most  frequent  complication  of  infective  angeitis  and  thrombosis 
following  appendicitis  is  the  extension  of  mesenteric  and  portal  infec- 
tions to  the  liver,  by  means  of  a  propagated  thrombus,  or  by  embolic 
transplantation,  with  consequent  acute  hepatitis,  infarctions,  or  liver  ab- 
scesses. H.  C.  Christian  (quoted  in  **The  Vermiform  Appendix  and 
its  Diseases,"  by  Kelly  and  Hurdon,  p.  226)  found  10  cases  of  pylephle- 
bitis and  liver  abscess  in  a  series  of  86  cases  of  appendicitis  observed 
at  autopsy.  In  all  of  the  cases  thus  afifected  the  infection  was  con- 
veyed by  way  of  the  portal  vein.  In  4  of  them  the  appendix  had  been 
removed  at  operation,  in  2  the  appendix  was  gangrenous,  and  in 
2  more  the  lesion  was  extremely  slight.  It  has  frequently  been 
observed  that  a  subacute  inflammatory  process  is  more  likely  to  occa- 
sion portal  and  hepatic  infections  than  the  rapidly  progressive  type  of 
appendicitis.  The  bacteria  may  be  transported  from  the  appendix  to 
the  liver  and  develop  there  without  affecting  the  venous  trunks.  More 
frequently,  however,  septic  thrombi  form  somewhere  in  the  course  of  the 
vein  and  we  have  a  pylephlebitis.  The  appearance  of  the  liver  varies  with 
the  size  and  distribution  of  the  abscess  cavities.  In  nearly  all  cases  the 
organ  is  enlarged.  When  the  abscesses  are  situated  in  the  middle  of  the 
liver,  they  give  a  mottled  appearance  to  its  surface,  the  suppurating  fod 
appearing  as  yellowish  or  light  greenish  areas  against  a  background  of  fairly 
normal  liver  tissue.  If  the  abscess  is  small,  the  contour  of  the  liver 
may  be  imchanged,  but  larger  abscesses  produce  distinct  bulging  of  the 
surface,  and,  if  the  tissue  thins,  they  may  penetrate  the  serosa  and  discharge 
into  the  peritoneal  cavity.  The  cut  surfaces  of  the  liver  also  present 
varied  app)earances.  The  intrahepatic  portal  veins  alone  may  be  affected 
and  show  a  dark  red,  firm,  adherent  clot,  a  friable  reddish-gray  clot,  or  fluid 
puriform  material.  Extension  from  the  vein  into  the  liver  may  produce 
abscesses  varying  in  size  from  a  few  millimetres  to  many  centimetres. 
The  abscesses,  as  a  rule,  are  multiple  and  scattered  through  the  liver, 
one  lobe,  however,  being  usually  more  affected  than  the  others.  When 
the  liver  tissue  is  thus  infiltrated  with  multiple  abscesses,  as  is  usually 
the  case,  surgical  intervention  is  useless.  There  are,  however,  two  types 
of  cases  which  are  amenable  to  operative  treatment:  (i)  cases  in  which 
the  abscess  is  single;  and  (2)  cases  in  which  a  single  large  abscess  is 
surrotmded  by  groups  of  small  ones,  while  the  other  parts  of  the  liver 
are  little,  if  at  all,  affected. 

The  microscopic  picture  is  as  varied  as  the  macroscopic.  The  intra- 
lobular veins  are  filled  with  thrombi  or  with  pus,  with  their  walls  practically 
normal,  and  the  liver  tissue  imchanged;  or  there  are  groups  of  necrotic 
liver-cells  (focal  necrosis).    The  exterior  of  the  veins  may  appear  normal, 
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although  there  is  infiltration  of  the  walls  and  surrounding  connective 
tissue.  There  may  be  an  acute  suppurative  interstitial  hepatitis  without 
pylephlebitis.  When  necrosis  and  softening  begin,  there  are  abscesses 
sometimes  confined  to  the  periportal  connective  tissue  but  more  often 
involving  the  liver  lobules.  The  abscess  wall  is  sometimes  formed  of  liver- 
cells,  and  these  may  be  little  changed,  or  they  may  be  degenerated  and 
compressed;  sometimes  the  wall  consists  of  peripheral  connective  tissue. 
Reparative  changes  may  appear  in  the  shape  of  granulation  tissue  lining 
the  abscess  cavity,  which,  if  death  does  not  ensue,  eventually  forms  adult 
connective  tissue.  Degenerative  changes,  remote  from  abscess  foci, 
are  generally  prominent  throughout  the  liver  parenchyma,  and  liver-cells 
about  the  abscess  may  show  proliferation.  While,  according  to  Loison, 
the  septic  organisms  may  reach  the  liver  by  way  of  the  biliary,  the  arte- 
rial, the  lymphatic,  or  the  peritoneal  routes,  the  venous  route  is  the  most 
common  channel  of  infection.     (I  have  quoted  freely  from  Dr.  Christian.) 

Thrombosis  of  the  peripheral  veins,  and,  less  frequently,  the  arteries, 
may  occur  as  a  complication  of  an  attack  of  appendicitis,  but  much  more 
frequently  develops  as  a  post-operative  sequel.  All  the  cases  obser\'ed 
at  the  Johns  Hoplcins  Hospital  belong  to  the  latter  group  and  will  be  con- 
sidered in  connection  with  other  post-operative  complications.  The  chief 
vessels  affected  are  the  external  and  internal  iliac  vein  and  artery  and  the 
circumflex  iliac  vessels.  Thrombosis  may  be  due  to  direct  extension  of 
infection  from  a  surrounding  inflammatory  mass,  or  to  infection  from 
the  circulating  blood,  and  may  develop  on  the  left  as  well  as  on  the 
right  side,  the  reported  cases  being  about  equally  distributed  between  the 
two  sides.  Sometimes  both  sides  are  involved,  either  simultaneously  or 
at  different  times.  In  the  majority,  this  complication  occurred  during 
the  course  of  a  chronic  appendicitis  or  after  the  subsidence  of  an 
acute  attack. 

Petit  cites  a  case  in  which  a  mild  chronic  appendicitis  was  accompanied 
by  thrombosis  of  the  left  femoral  vein,  and  also  reports  another  case  in 
which  the  subsidence  of  an  acute  attack  was  followed  by  thrombosis  of 
the  right  femoral  vein  with  subsequent  lung  embolism.  There  are  several 
cases  recorded  in  which  thrombo-angeitis,  consecutive  to  appendicitis, 
resulted  in  the  permanent  closure  of  the  affected  vessel.  In  some  instances 
an  efficient  collateral  circulation  was  established,  in  others  the  oedema 
and  the  discomfort  persisted  indefinitely,  and  in  others  still,  the  artery 
being  involved,  there  was  gangrene  of  the  part  supplied  by  the  occluded 
vessel.  ScHEiBENZUBER  has  described  a  case  of  perityphlitis  complicated 
by  embolism  of  the  left  anterior  tibial  artery  with  gangrene  of  the  leg. 
Hoffmann  refers  to  a  case  reported  by  Eichhorst  and  adds  ten  new  cases. 

Berard  relates  a  case  in  which,  at  autopsy  on  an  individual  who  had 
died  in  the  third  w^eek  of  the  attack,  a  perforated  gangrenous  appendix 
was  foimd  associated  with  complete  occlusion  of  the  left  crural  artery.  The 
obliteration  was  due  to  the  presence  of  a  firm  clot  which  presented  traces 
of  b^inning  disorganization. 
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A  common  sequence  of  thrombophlebitis,  and  probably  the  frequent 
cause  of  sudden  death  occurring  during  an  attack  of  appendicitis,  as  the 
attack  is  subsiding,  or  following  operation,  is  the  occurrence  of  lung  embo- 
lisms. Petit  has  collected  three  instances  from  the  literature,  and  has 
added  five  unpublished  cases.  Of  these  cases,  two  presented  the  physical 
signs  of  a  small  area  of  infarction  in  the  lungs,  but  recovered.  In  six  cases 
sudden  death  occurred,  and  the  diagnosis  was  confirmed  at  autopsy. 

Lymphatic  Infection. — In  inflammatory  diseases  of  the  appendix  the 
infection  may  spread  by  way  of  the  lymphatics,  and  may  give  rise  to  a 
general  septicaemia,  to  localized  lymphadenitis,  or  by  direct  continuity, 
by  means  of  adhesions,  or  through  retroperitoneal  abscess  formation  may 
produce  suppuration  in  the  hepatic  or  subphrenic  regions. 

The  extension  of  the  infective  process  by  way  of  the  neighboring  lym- 
phatics into  the  thoracic  duct,  and  so  into  the  general  circulation,  is  the 
usual  sign  of  a  general  septicaemia  accompanying  both  suppurative  and 
non -suppurative  forms  of  appendicitis,  and  occurs  either  in  the  presence 
or  absence  of  peritoneal  involvement.  The  localized  lymphatic  infections 
have  received  comparatively  little  attention,  but  are  of  considerable  impor- 
tance, in  that  a  focus  of  infection  in  the  lymph  glands  may  be  the  cause  of 
a  prolonged  illness  following  the  removal  of  the  appendix.  The  glands  may 
suppurate,  with  subsequent  abscess  formation  in  the  retrocaecal  or  retro- 
colic  region,  and  may  be  the  source  of  subphrenic  and  hepatic  infection.  A 
mild  chronic  appendicitis  as  well  as  an  acute  suppurative  affection  may 
give  rise  to  a  severe  lymphadenitis.  Moreover,  the  lymphatic  infection 
may  remain  latent  for  months  and  then  develop  an  acute  process. 
RiCARD  removed  the  appendix  during  an  acute  attack  of  inflammation, 
marked  by  an  appearance  of  subicterus,  and  the  patient  w^as  discharged, 
apparently  cured.  Some  time  afterwards  he  returned  with  the  same 
symptoms,  and,  his  condition  becoming  grave,  Ricard  again  opened  the 
abdomen  and  found  a  chain  of  infected  lymph  glands  extending  from 
the  site  of  the  appendix  toward  the  liver,  the  first  two  being  enlarged 
and  suppurating.  Four  or  five  glands  were  extirpated,  and  the  patient 
made  an  uninterrupted  recovery. 

Rendu  describes  a  case  of  appendicitis  of  obscure  development,  pre- 
senting symptoms  of  pyaemia  on  the  thirteenth  day  and  resulting  in  death 
ten  days  later.  The  appendix  was  found  lying  in  an  abscess  the  size  of  an 
egg  in  the  psoas  muscle.  The  mesenteric  glands  corresponding  to  the 
ileocaecal  region  were  enormous,  some  being  as  large  as  an  egg.  They  were 
red,  hard,  and  injected;  two  had  broken  do\\Ti,  their  centres  containing 
putrid  pus.  There  were  several  abscesses  in  the  liver.  Unfortunately  the 
mesenteric  vessels  were  not  examined;  the  portal  vein,  however,  was 
healthy. 

In  a  case  reported  by  Auguy,  after  two  attacks  of  appendicitis  an 
operation  (i  froid  was  performed.  The  appendix  was  found  slightly  adherent 
in  the  retrocaecal  position.  In  the  vicinity  of  the  ileocaecal  angle  was  a 
group  of  seven  or  eight  firm,  movable,  non-adherent  glands.    One  of  these, 
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removed  for  bacteriological  examination,  furnished  a  characteristic  culture 
of  bacillus   coli.     The  patient  made  an  uneventful  recovery. 

In  several  other  cases  described  by  Auguy  and  Ferry,  infected  lymph 
glands  were  foimd  in  the  mesenteriolum.  In  one  case  in  which  the  appendix 
was  only  slightly  enlarged  and  a  little  reddened,  the  mesappendix  con- 
tained a  suppurating  gland  the  size  of  a  small  nut. 

Slight  enlargement  of  the  glands  is  to  be  expected  in  all  active  inflamma- 
tions, and  on  removal  of  the  primary  focus  of  infection  will  soon  subside. 
Suppurating  glands,  on  the  other  hand,  will  often  give  rise  to  further  mis- 
chief, and  in  all  cases  they  should  be  removed  or  thoroughly  drained. 


Digitized  by 


Google 


CHAPTER  VIII. 

PATHOLOGY   (CONCLUDED). 
SPECIFIC  INFLAMMATORY  DISEASES  OF  THE  APPENDIX. 

By  specific  inflammatory  affections  is  understood  that  group  of  cases 
in  which  a  more  or  less  distinctive  inflammatory  process  is  produced  in  the 
tissue  by  the  action  of  the  specific  micro-organisms  of  the  disease.  Prob- 
ably in  most  instances  there  is  not  a  pure  infection  with  the  specific  organism, 
as  sooner  or  later  a  secondary  infection  wdth  the  ordinary  pyogenic  bacteria 
is  engrafted  upon  the  primary  disease,  'so  that  in  many  cases  the  characteris- 
tic lesions  are  not  detected.  The  principal  affections  of  the  appendix  belong- 
ing to  this  division  are,  tuberculosis,  actinomycosis, 
typhoid  fever,   and  amoebic  dysentery. 

Tuberculosis. — Tuberculosis  of  the  appendix  may  be  primary  or  second- 
J  ary,  the  latter  condition  being  due  to  direct  extension  from  the  caecum,  or 
to  transplantation  of  the  infective  agent  from  some  distant  organ,  usually 
the  lungs,  in  which  case  the  tubercular  lesions  may  be  disseminated  through- 
out the  entire  intestinal  tract,  or  may  be  limited  to  the  appendix.  In  most 
instances  the  affection  of  the  appendix  is  part  of  an  ileocaecal  tubercular 
process,  the  disease,  as  a  rule,  probably  originating  in  the  caecum,  and 
extending  by  continuity  of  structure  to  the  appendix.  Occasionally, 
however,  the  appendix  presents  the  more  advanced  lesions,  and,  again,  it 
is  impossible  to  determine  which  organ  contains  the  primary  focus  of  in- 
fection. In  rare  instances  the  tubercular  process  is  apparently  limited  to 
the  appendix.  Hermann  and  Petit  describe  cases  of  tubercular  glands 
in  which  it  seemed  possible  that  the  appendix  was  the  portal  of  entry  for  the 
bacteria  but  was  not  itself  affected.  The  simple  involvement  of  the  peri- 
toneal coat  of  the  appendix  in  a  general  miliary  tuberculosis  need  only  be 
mentioned  here,  as  it  presents  no  special  pathological  features  referable 
to  the  appendix,  apart  from  the  fact  that  adhesions  may  form  which  may 
lead  to  an  attack  of  acute  inflammation.  There  are  two  distinct  types  of 
tubercular  disease  of  the  appendix,  w^hen  primary  or  when  secondary  to 
the  ileocaecal  affection:  the  usual  ulcerative  or  caseous  variety,  and  the 
less  common  form,  which  is  characterized  by  a  massive  connective-tissue 
production,  the  so-called  hyperplastic  tuberculosis.  The  former  is  often 
associated  with  a  generalized  intestinal  infection,  whereas  the  latter,  as  a 
rule,  is  localized  in  the  caecal  region.  Cornil  and  Richelot  call  attention 
to  a  third  variety  in  which  a  secondary  colon  bacillus  infection, 
superimposed  upon  the  tubercular  infection,  results  in  a  suppurative 
appendicitis,  the  primary  tuberculosis  disappearing  in  the  midst  of  the 
purulent  focus.     This  condition,  however,  although  of  considerable  interest, 
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is  of  the  nature  of  a  mixed  or  terminal  infection,  and  cannot  be  considered 
a  distinct  form  of  tuberculosis.  Petit  adds  the  two  types  of  the  tuber- 
culous nodule,  and  cystic  dilatation,  but  these  are  merely  slight  variations 
from  the  first  type,  the  former  due  to  the  localization  of  the  process,  the 
latter  resulting  from  the  accidental  obstruction  of  the  lumen. 

Caseous  or  ulcerative  tuberculosis  of  the  appendix  j 
in  many  cases  is  not  recognized  upon  macroscopic  examination.  The  exterior 
of  the  appendix  may  present  nothing  to  distinguish  the  condition  from  a 
simple  chronic  or  subacute  inflammation.  The  serosa  is  usually  injected. 
In  all  the  cases  which  have  come  under  my  observation  adhesions  have  been 
present,  usually  very  light  and  veil-like.  In  Case  2*  the  worm-eaten  appear- 
ance of  the  serous  surface  was  commented  upon  at  the  time  of  the  operation, 
but  the  true  nature  of  the  disease  was  not  suspected  until  revealed  by  the 
microscop>e.  In  Sonnenburg's  case  a  few  gray  miliary  tubercles  were 
scattered  over  the  serosa  in  the  vicinity  of  the  thickened  proximal  portion 
of  the  appendix.  The  appendix  is  usually  thicker  than  normal.  In  Sonnen- 
burg's  case  the  proximal  end  with  the  anterior  wall  of  the  caecum  formed 
a  dense  tumor,  while  the  distal  portion,  though  thicker,  was  soft.  In 
Mosher's  case  the  appendix  was  long  and  tensely  distended.  In  Case  3 
the  appendix  was  diminished  in  size,  resembling  a  withered,  obliterated 
organ.  A  careful  examination  of  the  interior  may  be  more  fruitful  of 
results.  The  mucous  membrane  is  injected  and  shows  more  or  less  extensive 
ulcerations,  which  have  the  characteristic  caseous  appearance  of  tuber- 
cular disease.  The  individual  ulcer  may  be  round  or  oval,  or  it  may  encircle 
the  lumen  of  the  appendix.  The  floor  of  the  ulcer  and  the  surrounding 
mucosa  may  be  beset  with  minute  grayish  tubercles.  In  some  instances 
almost  the  entire  mucous  membrane  is  caseous.  In  Case  3  the  mucosa 
was  replaced  by  partly  caseous,  partly  fibrous  tubercular  products  which 
caused  complete  obliteration  of  the  canal.  Biggs  presented  a  specimen  of 
tuberculosis  of  the  appendix,  in  which  about  one  inch  of  the  extremity 
was  cut  off  from  the  remainder  and  was  filled  with  cheesy  material.  Where 
the  intestinal  tuberculosis  is  a  late  complication  of  limg  tuberculosis,  the 
process  rapidly  spreads,  owing  to  the  slight  resistance  of  the  organism,  and 
ulcers  are  produced  which  show  no  tendency  to  heal.  These  ulcers  are  apt 
tx)  be  especially  d^ep  in  the  caecum  and  appendix,  and  may  proceed  to  per- 
foration. On  the  other  hand,  when  the  disease  is  limited  to  the  caecum  or 
the  appendix,  or  is  merely  associated  with  a  latent  or  healed  focus  in  some 
other  part,  a  reparative  process  may  be  established,  with  a  subsequent 
cicatrization  of  the  ulcerated  areas,  and,  ultimately,  the  production  of 
strictures.  Annular  ulcers,  especially,  may  result  in  almost  complete 
stenosis. 

Histological  Examination.  —  Histologically  the  more  or 
less  characteristic  lesions  of  tuberculosis  are  found.  As  a  rule,  the  process 
IS  principally  confined  to  the  mucous  and  submucous  layers,  in  some  cases 

*  For  clinical  histories  of  these  cases,  see  Chap.  XXII. 
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the  former,  in  other  cases  the  latter,  showing  the  most  pronounced  changes. 
Generally,  a  few  scattered  foci-  are  found  in  the  peritoneal  layer.  In  Fig.  77 
the  maximum  lesions  are  found  in  the  submucosa,  which  is  much  thickened 
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Pio.  77. — Tuberculosis  of  the  Appendix.    Magnified  40  Times. 
a  indicates  a  remnant  of  the  mucosa   which  has  disappeared  in  other  places;    b  is  the  submucosa;  c.  the 
circular  and  d  the  longitudinal  muscular  coats.    Tubercles  (e)  are  chiefly  found  in  the  submucosa,  but  also  invade 
the  musculature.    At  g  a  caseous  area  is  seen.    (Specimen  from  I.  Henrotin.) 

and  almost  wholly  made  up  of  tubercular  tissue.  The  mucosa  is  almost 
completely  destroyed.  A  few  small  tubercular  foci  and  areas  of  caseation 
are  seen  in  the  musculature  and  peritoneal  layers.  In  Case  2  the  mucous 
membrane  was  but  little  altered,  while  the  submucosa  was  studded  with 
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miliary  and  conglomerate  tubercles,  showing  extensive  areas  of  caseation. 
Usually,  however,  there  is  more  or  less  destruction  of  the  mucosa,  and, 
as  we  have  seen,  it  may  be  entirely  replaced  by  tubercular  products.  Typ- 
ical miliary  tubercles  predominate  in  some  cases,  while  in  others  the  most 
conspicuous  feature  is  a  diffuse  fibrinocaseous  process.  In  Case  3  typical 
tubercles  were  not  seen  and  the  centre  of  the  appendix  consisted  almost 
wholly  of  epithelioid  cells  and  caseous  material.  Tubercle  bacilli  are  easily 
demonstrated  in  most  cases,  but  are  rarely  numerous. 

At  a  later  stage,  the  invasion  of  secondary  organisms  may  induce 
a  purulent  process,  which  obscures  the  tubercular  lesions.  In  other  cases 
there  is  a  complete  fibrous  transformation  of  the  diseased  areas,  and  it  is 
only  on  the  examination  of  numerous  sections  that  the  tubercular  origin 
of  the  process  is  revealed.  In  these  conditions  the  regional  lymph  glands 
frequently  show  an  active  tubercular  process. 

Hyperplastic  Tuberculosis. — Since  1891,  when  Hartmann  and  Pilliet 
(Bull,  de  la  Soc.  Anat.  de  Paris,  1891,  p.  471)  published  the  first  detailed 


Pig.   78. — Hyperplastic  Tuberculosis  of  the   Appendix. 
In  the  cross-section  the  tubercles  (a)  appear  as  deeply  stained  nodules. 

description  of  this  form  of  intestinal  tuberculosis,  many  cases  have  been 
reported,  in  the  vast  majority  of  which  the  ca?cal  region  was  the  seat  of 
the  disease.  The  appendix,  as  a  rule,  was  not  affected,  but  in  some 
instances  it  was  involved  in  the  caecal  tumor.  Petit  has  collected  nine 
cases  described  as  hypertrophic  tuberculosis,  but  with  the  possible  excep- 
tion of  three  cases,  these  do  not  appear  to  conform  with  the  distinct  type 
which  characterizes  the  ileocaecal  affection.  In  a  typical  case  the  process 
was  primary  in  and  practically  confined  to  the  appendix.  This  case  was 
described  by  Crowder,  to  whose  courtesy  I  am  indebted  for  notes  of 
the  case  and  for  the  specimen  pictured  in  Fig.  78.  The  appendix,  which 
was  removed  at  operation,  together  with  a  small  portion  of  the  adjacent 
caecal  wall,  has  been  hardened  in  alcohol  and  consequently  has  undergone 
some  shrinkage.  It  is  6  cm.  long,  and  in  diameter  varies  from  18  to  20 
mm.  in  the  thick  median  portion,  and  is  1 1  mm.  near  the  caeca  1  end.  It  is 
very  firm  and  dark,  and  its  surface  near  the  middle  is  marked   by  smooth 
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rounded  elevations,  consisting  of  infiltrated  masses  of  subperitoneal  fat. 
The  peritoneum,  with  the  exception  of  a  few  tags  of  adhesions,  is  smooth. 
The  color  varies  from  yellow  to  dark  brown,  the  dark  areas  being  due 
to  subserous  hemorrhage.  Section  shows  greatly  thickened  walls  and  a 
practically  obliterated  lumen.  The  mucous  membrane  is  2  or  3  mm. 
thick  and  is  sharply  outlined  from  the  surrounding  fibrous  tissue.  The 
other  coats  cannot  be  differentiated  and  are  represented  by  a  dense  fibrous 
structure  of  almost  uniform  appearance.  A  few  yellowish  foci  of  degen- 
eration are  seen  in  the  subserous  tissue. 


Fio.  79 — HiGHBR  Magnification  of  the  Superficial  Tubbrclb.  Magnified  250  Timbs. 

The  epithelium  (a)  is  dej?enerated  where  the  tubercle  reaches  the  surface  (b).    The  tubercles  consists  of 
epithelioid  cells  (J;  surrounded  by  a  zone  of  dense  round  cell  infiltration  («).    The  gland  (c)  is  normal. 


Microscopic  Examination.  —  The  mucous  membrane  as 
a  whole  is  well  preserved,  but  shows  an  increase  of  cellular  elements  in 
the  membrana  propria,  and  in  places  is  beset  w4th  a  few  microscopic  tuber- 
cles. It  is  also  unusually  vascular.  The  glandular  and  surface  epithelium 
show  little  change,  the  cells  staining  regularly  and  well.  At  one  or  two 
points  where  the  tubercles  reach  the  surface  the  epithelial  cells  are  irregular 
in  form  and  cloudily  stained ;  some  are  completely  necrotic.  Lymph  nodes 
are  comparatively  scarce.  Occasionally  the  centre  of  a  follicle  is  occupied 
by  a  clump  of  epithelioid  cells  sometimes  surrounding  a  central  giant  cell. 
Other  nodes  exhibit  advanced  fibrous  tissue  changes,  probably  a  tubercular 
process.    The  chief  alteration  is  found  in  the  submucosa  and  circular  mus- 
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cular  cx)ats,  and  here  the  characteristic  picture  of  the  hyperplastic  tuber-  V 
cular  process  is  apparent.  In  these  layers,  which  are  greatly  thickened, 
the  normal  structure  is  almost  wholly  replaced  by  a  cellular  fibrous  tissue 
with  a  more  or  less  plentiful  sprinkling  of  small  roimd,  and  plasma  cells, 
the  latter  greatly  predominating.  The  line  of  demarcation  between  these 
two  layers  is  indistinct,  owing  to  the  marked  tubercular  invasion  of  this 
region.  In  the  submucosa  the  round  cell  infiltration  is  especially  dense, 
and  the  tubercular  foci  are  also  most  numerous  here.  These  consist  of 
aggregations  of  roimd  cells,  which  sometimes  surroimd  a  central  group  of 
epithelioid  cells,  containing  one  or  more  giant  \'arieties.  More  often, 
however,  epithelioid  cells  are  lacking  and  the  tubercles  consist  merely  of 
lymphoid  cells,  or  of  a  group  of  several  giant  cells  surroimded  by  small 
round  cells.  At  several  points  single  giant  cells  are  seen  in  the  midst  of 
the  fibrous  tissue.  Many  of  these  appear  to  be  perfectly  free  from  the 
surroimding  tissue.  Epithelioid  cells  are  scarce  throughout  the  specimen 
and  typical  caseation  is  entirely  wanting.  In  the  circular  muscular  coat  the 
fibrous  tissue  proliferation  is  very  abundant,  separating  the  individual 
muscle  fibres  from  one  another.  Toward  the  inner  margin  a  few  bxmdles 
are  still  preser\^ed.  Plasma  cells  and  a  few  lymphoid  elements  are  distrib- 
uted generally  throughout  the  tissue  and  at  several  points  large  mastzellen 
are  seen.  Focal  tubercles  are  not  so  numerous  as  in  the  submucosa.  The 
longitudinal  muscular  coat  participates  in  the  general  thickening,  but  to 
a  less  degree  than  the  other  tissues.  The  subserous  layer  is  thickened  and 
infiltrated  and  contains  many  discrete  tubercles.  There  are  extensive 
areas  of  hemorrhage  and  some  degeneration  in  this  layer.  Sections  of  the 
small  portion  of  the  caecal  wall  removed  show  tubercular  infiltration  of  the 
mucosa  and  submucosa,  with  a  general  round  cell  infiltration  of  the  tissues. 
Many  sections  were  examined  for  tubercle  bacilli,  but  with  negative  results. 

The  most  prominent  feature  of  this  form  of  intestinal  tuberculosis  is  w- 
the  immense  hypertrophy  of  the  bowel  walls,  the  thickening  being  often 
increased  by  a  fibro-adipose  deposit  in  the  subserous  layer.  The  walls  of 
the  portion  invaded  vary  from  0.5  to  3  cm.  or  more  in  thickness,  one  case 
described  by  Tiedenat  reaching  5  cm.  On  macroscopic  examination  it 
is  often  difficult  to  differentiate  the  tuberculous  mass  from  a  true  neoplasm. 
As  a  rule,  how^ever,  the  mass  in  the  case  of  a  new  growth  is  more  sharply 
outlined  than  in  tubercular  disease.  In  the  latter  the  thickening  of  the 
walls  usually  involves  the  whole  circumference  of  the  bowel,  and,  gradually 
diminishing,  imperceptibly  merges  into  the  normal  portion.  Thus,  although 
thickened  and  rigid,  the  normal  contour  of  the  intestinal  tube  is  generally 
preserved.  Sometimes,  however,  cicatricial  contractions  may  produce 
various  irregularities  in  the  form  of  the  mass,  and  in  a  case  described  by 
RouTiER  the  growth  was  limited  to  the  posterior  caecal  wall.  Narrowing 
of  the  lum.en  of  the  bowel  or  actual  stenosis  is  commonly  found,  and,  as  a 
rule,  is  due  to  the  gradual  encroachment  of  the  hypertrophied  walls,  involv- 
ing the  entire  portion  affected  by  the  disease.  Cicatrization  of  ulcerated 
areas  may  also  produce  areas  of  stenosis,  but  it  is  less  common  in  this  form 


Digitized  by 


Google 


124  APPENDICITIS 

of  tuberculosis  than  in  the  ordinary  ulcerative  variety.  The  characteristic 
polypoid  masses  found  in  the  caecum  and  in  other  portions  of  the  direct 
intestinal  canal  may  aid  in  the  formation  of  strictures.  In  Petit's  case 
polypoid  masses  were  found  in  the  appendix.  The  cut  surface  of  the 
mass  presents  a  fairly  uniform,  fibrillated  structure,  which  may  bear  a 
striking  resemblance  to  a  sarcomatous  growth.  Generally,  however,  unlike 
tissues  invaded  by  a  new  growth,  the  different  layers  are  more  or  less  clearly 
defined.  Yellowish  foci  of  degeneration  are  occasionally  seen  and,  as  already 
mentioned,  masses  of  adipose  tissue  are  foimd  in  the  outer  coats.  Micro- 
scopic examination  reveals  a  picture  which,  though  varying  in  many  ways, 
is  perfectly  characteristic.  The  most  conspicuous  feature  is  the  general 
fibrous  proliferation  affecting  all  the  tissues,  but  most  pronounced  in  the 
submucosa.  There  is  an  abimdant  formation  of  oval  and  spindle-shaped 
connective-tissue  cells,  also  much  fibrillated  and  homogeneous  intercellular 
substance.  Distributed  throughout  the  tissue  generally,  but  in  ^'arying 
numbers  and  often  in  clumps,  are  numerous  lymphoid  and  plasma  cells. 
In  the  specimen  examined  by  myself,  plasma  cells  were  greatly  in  excess 
in  the  diffuse  infiltration,  while  lymphoid  cells  predominated  in  the  focal 
tubercles.  The  plasma  cells  were  mostly  of  the  small  variety,  but  large 
forms  also  were  present.  Many  showed  active  mitosis,  or  contained  double 
nuclei.  The  transformation  of  these  cells  into  connective-tissue  cells  could 
not  be  definitely  determined.  A  few  mastzellen  and  occasional  eosinophiles 
were  present  in  the  submucous  and  circular  muscular  coats. 

Microscopic  tubercles  are  usually  found  in  some  places,  particularly  in 
the  mucosa  and  submucosa,  but  are  not  numerous.  They  may  ha\e  the 
typical  structure,  consisting  of  a  central  giant  cell  surrounded  by  epithelioid 
cells  and  an  outer  zone  of  small  round  cells,  but  more  often  there  is  merely 
an  aggregation  of  lymphoid  cells,  or  giant  cells  and  lymphoid  cells.  Epithe- 
lioid cells  and  caseation  may  be  entirely  lacking.  In  some  instances  typical 
tubercles  are  absent,  as  in  Lartigau's  and  Pilliet's  cases.  In  Pilliet's 
case  there  was  a  general  massive  infiltration  of  embryonal  cells,  which  at 
first  sight  was  suggestive  of  a  sarcomatous  growth.  While  the  lesions  are 
most  marked  in  the  mucous  and  submucous  layers,  the  muscular  coiits 
participate  to  a  variable  extent  and  the  peritoneal  coat  frequently  shovN*s 
extensive  lesions.  The  nature  of  the  lesions  is  essentially  that  of  a  chronic 
productive  inflammation  associated  w4th  a  tubercular  process.  By  some 
writers,  notably  Hartmann,  Pilliet,  and  Benoit,  it  is  believed  that 
secondary  infections  play  an  important  r61e  in  the  production  of  the  special 
lesions  foxmd  in  this  class  of  tubercular  affections,  while  Itie  inclines  to 
the  belief  that  the  tubercular  infection  is  engrafted  upon  an  antecedent 
inflammatory  process.  The  chronicity  of  the  process  and  its  productive 
nature  are  most  plausibly  explained  by  the  theory  of  an  infection  with 
attenuated  bacteria.  The  paucity  in  number  of  the  organisms  usually 
present  may  have  some  influence  upon  the  nature  of  the  process,  but  is  not 
in  itself  a  sufficient  explanation,  for  in  the  cases  described  by  Lartigau, 
and  by  Caussade  and  Charrier,   tubercle  bacilli  were  very  numerous. 
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How  the  attenuation  is  brought  about  is  not  clearly  understood.  Hart- 
MAXX  and  Pilliet  consider  the  action  of  other  organisms  an  important 
factor,  but,  on  the  other  hand,  Ramoxd  and  Ravaut  (Arch,  de  m^d. 
experim,  ei  d'anat,  path,  1899,  vol.  I,  p.  494)  have  demonstrated  that, 
while  in  culture  tubes  the  growth  of  tubercle  bacilli  is  arrested  when  asso- 
ciated with  other  microbes,  in  the  living  organism,  when  other  bacteria 
are  present,  tuberculosis  develops  much  more  rapidly.  This  result  they 
believe  to  be  due  to  the  impairment  of  the  resistance  of  the  tissues  and 
not  to  the  direct  action  of  the  other  bacteria.  Crowder  (Amer,  four. 
Med.  Set.,  1892)  advances  the  reasonable  view  that  individual  resistance 
is  probably  an  important  factor  in  limiting  the  action  and  causing  the  atten- 
uation of  the  bacillus:  **The  toxins  of  a  given  tubercle  bacillus  might  be 
able  to  produce  only  slight  irritation  when  growing  in  the  tissues  of  one 
appendix,  thus  determining  a  conservative  process  of  hyperplasia,  while 
in  another  they  might  produce  rapid  necrosis.*'  In  support  of  this  view 
he  directs  attention  to  the  fact  that  in  cases  of  hyperplastic  tuberculosis 
of  the  caecum  it  is  imusual  to  find  any  rapidly  progressive  or  destructive 
lesion  in  other  parts  of  the  body,  whereas  an  old  healed  or  latent  tuber- 
culosis of  the  lung  often  exists. 

Actinomycosis — Actinomycosis,  like  intestinal  tuberculosis,  shows  ai 
special  predilection  for  the  caecal  region,  but,  unlike  the  tubercle  bacillus,  1 
which  in  most  instances  primarily  attacks  the  caecum,  the  actinomyces/ 
more  frequently  enters  the  vermiform  appendix,  and  from  there  invades/ 
the  tissues.  It  is  generally  considered  that  the  appendix  is  the  chief  portal 
of  entry  for  the  infective  agent  in  abdominal  actinomycosis.  While  int 
many  cases  the  parasite  cannot  be  demonstrated  in  the  appendix,  the\ 
relation  of  the  organ  to  the  actinomycotic  mass  and  its  diseased  condition ' 
plainly  indicate  the  primary  location  of  the  infection. 

In  the  purest  form  of  actinomycotic  infection  in  man  the  reaction  on 
the  part  of  the  tissues  is  merely  a  chronic,  productive,  inflammatory  process, 
but,  as  in  most  cases  the  infective  agent  enters  through  a  cavity  which  is 
beset  with  bacteria,  suppuration  is  an  almost  constant  accompaniment 
of  actinomycosis.  The  granulation  tissue  is  generally  bathed  in  a  scanty, 
thin,  puriform  fluid,  which,  owing  to  hemorrhages,  is  often  of  a  brownish 
color;  but,  according  to  Partsch  {Samml.  klin.  Vortrdge  (Chir.),  1888, 
P-  2833),  unless  secondary  infection  with  the  ordinary  pyogenic  organisms 
occurs,  pus  is  not  found.  Israel  (Berl.  klin.  Wochenschr.,  1895,  p.  377), 
however,  states  that  in  man  the  actinomyces  induces  suppuration,  a  view 
also  held  by  Czerny  and  Heddaeus  {Beitrdge  f.  klin.  Chir.,  No.  21,  p. 
513).  In  an  early  state  the  products  of  the  infection  appear  as  a  brawny, 
pseudo-fluctuant,  tumor  mass.  The  tendency  of  the  tissue  to  undergo 
fatty  degeneration  and  its  disposition  toward  hemorrhages  result  in  the 
formation  of  irregular  spaces,  which  are  lined  with  soft,  yellow  or  reddish 
granulations  and  contain  a  sparse  amount  of  thin  fluid,  in  which  the  charac- 
teristic bodies  float.  Some  writers  claim  that  this  material  emits  a  charac- 
teristic odor,  but  Partsch  and  others  consider  that  the  odor  is  due  to 
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the  presence  of  other  intestinal  bacteria.  The  disease  is  essentially  chronic, 
but  with  rare  exceptions  after  a  longer  or  shorter  period  it  ceases  to  be 
localized  and  invades  the  neighboring  structures,  forming  indurated  con- 
nective-tissue masses  accompanied  with  a  diffuse  oedema tous  infiltration  of 
the  surrounding  tissues.  Softer  areas  are  found  here  and  there,  but  are 
not  numerous.  This  dense  scar-like  connective-tissue  formation  is  charac- 
teristic of  the  activities  of  the  actinomyces,  and  in  the  chronic  form  is  never 
absent.  It  may  reach  such  dimensions  that  a  true  tumor  is  simulated.  The 
inflammatory  products  embed  the  nerves,  infiltrate  and  separate  the  muscle 
bimdles,  and  invade  the"  walls  of  the  blood-vessels.  In  the  dense  new 
formation,  as  already  mentioned,  there  are  sparsely  distributed  softer 
areas,  also  of  variable  size,  varying  from  slight  chinks  to  cavities  as  large 
as  a  fist.  Microscopic  examination  reveals  a  dense  fibrous  tissue  prolifer- 
ation invading  and  compressing  the  normal  tissue.  Here  and  there  aggrc- 
gatipns  of  small  round  cells,  sometimes  polymorphonuclear  leucocytes, 
are  noticed.  These  correspond  to  the  softened  areas  observed  in  the  gross 
specimen  and  also  form  the  chief  part  of  the  granulations  lining  the  cav- 
ities. .  As  noted  by  Marchai4d,  occasional  giant  cells  are  found.  Accord- 
ing to^PARTSCH,  it  is  only  in  these  areas  of  round  cell  infiltration  that  the 
actinomyces  is  fotmd,  and  often  it  is  necessary  to  examine  several  sections 
in  ordQT  to  demonstrate  the  cause  of  the  disease.  The  demonstration  of 
the  ray  fungus  is,  however,  absolutely  indispensable  to  a  diagnosis.  The 
intestinal  inucous  membrane  usually  presents  small  areas  of  ulceration, 
which  are  the  result  of  the  breaking  down  of  small  nodules.  The  crater 
of  the  ulcer  consists  of  the  denuded  muscle.  The  mucosa  generally  is  deeply 
stained  with  extravasted  blood,  especially  in  the  vicinity  of  ulcers,  and  as 
these  become  healed  a  blackish  pigmented  cicatrix  remains.  As  the  infec- 
tion soon  penetrates  the  intestinal  walls,  there  is  a  reaction  on  the  part  of 
the  peritoneum,  the  intestinal  coils  becoming  adherent  to  the  neighboring 
structures  and  to  one  another.  These  adhesions  then  become  infiltrated 
with  the  hyperplastic  inflammatory  products,  the  characteristic  softening 
and  cavity  formation  taking  place  later. 

The  disease  advances  in  all  directions,  and  usually  penetrates  the  abdom- 
inal fascia,  with  subsequent  infiltration  of  the  parietes,  which  become 
oedematous  and  indurated.  Finally,  necrosis  takes  place,  and  extending 
to  the  skin  surface  produces  fistulous  openings,  several  of  which  usually 
appear  almost  simultaneously.  Cases  of  perforation  of  the  bladder  and 
rectum  have  also  been  reported,  and  rupture  of  the  diaphragm  is  a  common 
event.  The  peculiar  soft  yellow  or  reddish  granulations  lining  these  sinuses 
differentiate  them  from  simple  inflammatory  conditions.  The  infection 
extends  mainly  by  direct  continuity,  invading  all  structures,  but  is  also 
propagated  by  way  of  the  blood-vessels  and  may  develop  at  many  distant 
points,  as  in  other  metastatic  processes.  Dissemination  by  way  of  the 
lymph  circulation  has  never  been  observed.  Infection  of  the  lymph  glands 
sometimes  occurs,  but  is  due  to  their  direct  invasion  by  continuity.  As  the 
morbid  process  advances,  the  older  portions  may  become  partly  absorbed 
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and  in  part  reduced  to  a  few  thick  bands  of  scar-like  tissue.  Thus,  a 
large  mass  may  gradually  subside  while  an  active  process  is  advancing 
in  other  areas.  In  other  instances,  after  free  incision  the  granulation  tissue 
gradually  undergoes  complete  resolution.  When  the  actinomycotic  process 
is  associated  with  an  infection  by  the  ordinary  pyogenic  organisms,  sup- 
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Fig.   8o. — Actinomycosis  of  thb  Appbndix. 

Posterior  view  of  the  ileocsecal  apparatus,  showing  the  appendix  enclosed  in  a  dense  mass  of  inflammatory 
ttsBtie  which  is  riddled  with  abscess  foci.  The  appendix  appears  thickened  and  rigid  and  about  its  middle  is 
strictored  and  bent  at  a  slight  angle  by  a  band  of  adhesions.  Sections  through  the  distal  and  proximal  ends  show 
apparent  obliteration  of  the  lumen.  In  Section  B.  a  minute  abscess  focus  is  visible  in  the  external  tunic  of  the 
appendix.    (Autopsy,  No.  2165.) 

purating  foci  are  found  here  and  there,  and  true  abscesses  sometimes 
form.    The  patient  may  ultimately  succumb  to  the  secondary  infection. 

In  the  cases  originating  in  the  appendix  various  conditions  have  been 
found  in  this  organ.  In  only  a  few  instances,  notably  the  cases  of  Hel- 
FERicH,  Illich,  and  Langhans,  and  in  my  own,  have  the  specific  process 


Digitized  by 


Google 


H8  APPENDICITIS 

and  parasite  been  observed  in  the  appendix  itself.  In  many  cases  the 
appendix  merely  shows  a  simple  perforative  inflammation.  The  large 
proportion  of  cases  in  which  a  fecal  concretion  is  found  suggests  the  pos- 
sibility that  the  foreign  body  may  play  an  important  r61e  in  the  develop- 
ment of  the  disease,  either  by  determining  a  rupture,  or  by  causing  pressure 
necrosis,  and  thus  facilitating  the  invasion  of  the  appendical  walls.  In  a 
case  described  by  Illich,  a  husk  of  com  was  found  with  the  actinomyces 
in  the  appendix ;  and  in  Ammentorp's  case  a  barley  husk  was  found  with 
the  actinomyces  in  an  abscess  cavity.  The  appendical  walls  are  often  not 
invaded  by  the  parasite,  which,  having  lodged  in  the  canal,  escapes  through 
a  perforation  not  due  to  its  activities,  and  excites  the  characteristic  reac- 
tion in  the  surrounding  tissues.  Again,  there  are  cases  in  which  the  ap- 
pendix has  evidently  been  the  seat  of  an  old  actinomycotic  infection  and 
partial  or  complete  repair  has  supervened.  Such  an  appendix  may  appear 
thickened  and  rigid,  its  condition  resembling  a  chronic  obliterative  inflam- 
mation. The  interior  may  show  a  narrowed  or  stenosed  lumen  and  pig- 
mented scars  representing  healed  ulcerations.  A  case  which  has  recently 
come  under  my  personal  observation  is  a  good  example  of  this  condition. 
In  this  instance  the  etiological  relation  of  the  almost  obliterated  appendix 
to  the  actinomycotic  process  was  not  clear,  and  the  possibility  of  the  pri- 
marily caecal  origin  of  the  disease  was  entertained.  Histological  exam- 
ination, however,  revealed  very  clearly  the  appendical  origin  of  the  trouble. 
For  the  clinical  history  of  this  case  see  Chap.  XXIII.  The  chief  points  of 
interest  in  the  autopsy  protocol  are  as  follows : 

Anatomical  Diagnosis  . — Actinomycosis  of  the  liver,  spleen, 
and  lungs;  acute  actinomycotic  pleuritis  with  effusion;  healed  actinomy- 
cosis of  the  appendix  and  anterior  abdominal  wall;   chronic  peritonitis. 

The  omentum  covers  the  small  intestine,  which  is  adherent  to  the  ante- 
rior abdominal  wall.  Between  the  uterus  and  the  sigmoid  flexure  there 
are  a  few  adhesions  to  the  small  intestine.  The  liver  is  attached  to  the 
diaphragm  by  adhesions  of  a  somewhat  fibrous  chamcter.  On  attempting 
to  separate  the  right  lobe  from  the  diaphragm  an  abscess  cavity,  8  cm. 
in  diameter,  is  broken  into. 

Intestines  . — The  serous  surface  is  pale  throughout.  In  the 
region  of  the  appendix  several  coils  are  adherent  to  the  abdominal  walls, 
to  the  right  round  ligament,  and,  slightly,  to  the  caecum.  The  appendix 
can  be  felt  as  a  firm  cylindrical  mass  lying  under  the  ileum,  where  it  is 
embedded  in  a  mass  of  dense  connective  tissue.  In  enucleating  the  appen- 
dix, a  sieve-like  abscess  focus  is  found  in  the  appendico-caecal  angle  infiltrat- 
ing the  inflammatory  mass.  The  appendix  is  5.5  cm.  long,  its  walls  thick- 
ened, and  its  lumen  almost  obliterated.  The  proximal  end  forms  a  dense 
knob-like  protuberance  into  the  caecum.  The  mucosa  covering  this  inverted 
portion  of  the  appendix  and  the  caecal  wall  are  both  stained  a  dark  reddish- 
brown.  Otherwise  the  intestinal  mucous  membrane  is  perfectly  normal. 
<See  Fig   80.) 
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Microscopical  Examination  . — The  peri-appendical  mass 
presents  the  usual  hyperplastic  inflammaton-  tissue,  consisting  of  an 
abundant  fibrillated  or  homogeneous  ground  substance  with  fairly  numerous 
fusiform  connective-tissue  cells.  A  few  lymphoid  and  plasma  cells  are 
distributed  throughout  this  tissue,  occasionally  forming  clumps,  but  in 


FlO.    8l. — ^ACTINOMTCOSIS    OF    THB    APPBNDIX.       MAGNIFIED    75    TiMBS. 

A  section  through  the  median  portion  of  the  appendix,  showing  a  granulating  cavity  occupying  the  site  of 
the  appcndical  canal.  The  cavity  a  contains  shreds  of  mucus,  round  cells,  a  few  ixjlymorphonuclear  leucocytes, 
and  cellular  detritus.  The  lining  of  the  cavity  b  is  composed  of  typical  actinomycotic  granulation,  the  inner  jKjr- 
tion  consisting  almost  wholly  of  round  cells,  while  farther  out  there  are  abundant  fusiform  connective-tissue  cells. 
Giant  cells  are  seen  at  d.  The  submucosa,  c,  is  thickened  and  hbrous,  and  its  blood-vessels  highly  sclerotic,  d 
indicates  a  segment  of  the  circular  muscular  coat. 

the  granulation  tissue  lining  the  abscesses,  polymorphonuclear  leucocytes 
predominate  and  are  also  present  wherever  the  parasite  is  found.  The 
appendix  shows  the  changes  characteristic  of  chronic  obliterative  inflam- 
mation (see  Fig.  8i).  Its  walls,  particularly  the  submucosa,  are  thickened 
and  fibrous.    The  canal  is  reduced  to  a  hair's  breadth,  and  is  lined  with 
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atrophic  mucous  membrane,  which  contains  a  few  shallow  glands,  but 
no  lymph  follicles.  At  one  point,  near  the  middle  of  the  appendix,  the 
mucosa  has  been  replaced  by  actinomycotic  granulations,  consisting  chiefly 
of  round  cells  and  containing  two  or  three  giant  forms.  In  one  place  there, 
is  an  area  of  polymorphonuclear  infiltration  between  the  subserous  and 
internal  muscular  coats,  and  at  this  point  the  actinomyces  is  found  (see 
Fig.  82).  It  is  also  present  in  the  peri-appendical  abscess.  The  caccal 
mucosa  is  hemorrhagic  and  shows  slight  degenerative  changes.  The  peri- 
toneal surface  is  involved  in  the  actinomycotic  mass  which  also  surrounds 
the  appendix. 


Pig.  82. — Actinomycosis  op  the  Appendix.     Enlarged  420  Tiicbs. 

From  a  section  through  the  wall  of  the  appendix  at  the  junction  of  the  submucosa  (a)  and  the  circular  muscular 

coat  (6);  d  indicates  parasito  oolonies  in  the  midst  of  an  abundant  leucocytic  infiltration  (c). 

Typhoid  Fever. — From  the  stand-point  of  pathological  anatomy  the 
affections  of  the  appendix  arising  during  the  course  of  typhoid  fever  may 
be  divided  into  three  classes  of  cases : 

1 .  Those  in  which  the  appendix  participates  in  the  typhoid  lesions. 

2.  Those  in  which  a  secondary  infection  with  pyogenic  organisms  is 
engrafted  upon  the  typhoid  affection. 

3.  Those  in  which  a  simple  appendicitis  develops,  the  appendix  not 
being  involved  in  the  typhoid  infection.  In  these  last  cases,  however,  it 
is  probable  that  the  attack  is  often  precipitated  by  the  congestion  which 
accompanies  the  typhoid  infection,  although  there  may  be  no  specific 
typhoidal  lesions  in  the  appendix. 
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It  is  generally  stated  that  the  appendix  is  involved  in  about  one- 
third  of  all  cases  of  typhoid  fever,  and  that  of  the  perforative  eases  there  , 
is  a  perforation  of  the  appendix  in  about  5  per  cent.  Some  statistics  give  ' 
•  a  higher  j)ercentage,  while  others  again  are  much  lower.  It  is  not  explained, 
however,  whether  these  are  coincident  attacks  of  simple  appendicitis  or 
are  true  typhoid  lesions.  O.  Hopfenhausen  {Rev.  m^d.  de  la  Suisse 
rom.,  1899,  vol.  19,  p.  105),  in  a  series  of  thirty  autopsies  upon  typhoid  sub- 
jects, found  some  alteration  of  the  appendix  in  all,  the  lesions  ranging  from 
a  slight  hypenemia  to  diffuse  inflammation  associated  with  ulceration. 
The  ulceration  was  superficial. 

Cases  in  which  the  Appendix  Participates  in  the  Typhoid 
Lesions. — These  cases  vary  greatly  in  the  extent  and  severity  of  the 
lesions.  In  the  majority  of  instances  there  is  merely  a  slight  congestion 
of  the  blood-vessels,  especially  in  the  serous  and  mucous  coats.  In  other 
cases  the  whole  appendix  is  swollen  and  turgid  and  its  lumen  is  practically 
obliterated  by  the  swollen  mucosa.  The  appendix  shown  in  Fig.  4,  Plate 
I,  was  removed  at  operation  on  the  fifteenth  day  of  the  typhoid  attack. 
It  was  greatly  swollen,  tense,  and  of  uniform  bright  red  color.  On  cross- 
section  the  muscular  coats  appeared  to  be  distended  by  the  greatly  swollen 
raucous  and  submucous  layers,  which  also  completely  filled  the  canal. 
Histological  examination  revealed  typical  typhoidal  changes,  without 
necrosis.  In  cases  of  this  kind  there  are  frequently  slight  extravasations 
of  blood  into  the  mucosa,  and  even  into  the  deeper  tissues.  The  lymph 
nodes  may  be  very  prominent,  and  they  sometimes  show  yellow  necrotic 
foci.  In  other  cases,  again,  more  or  less  extensive  ulcerations  are 
found,  sometimes  merely  involving  the  surface  of  the  mucosa,  and 
sometimes  extending  into  the  submucosa  and  even  destroying  the 
muscular  coats.  The  ulcers  may  be  of  pin-head  size,  arising  from 
degenerated  lymph  nodes  (as  in  one  case  of  MacMonagle's),  or 
they  may  extend  superfically  over  the  greater  part  of  the  mucous  mem- 
brane. As  would  be  naturally  supposed,  the  most  pronounced  changes 
are  found  during  the  acute  stage  of  the  typhoid  infection.  Hopfenhausen 
found  the  maximum  lesions  during  the  first  three  weeks;  and  later,  as 
in  the  case  of  the  rest  of  the  intestine,  the  inflammation  was  less  evident. 

The  characteristic  typhoidal  lesions  f oimd  in  these 
cases  clearly  differentiate  them  from  the  cases  complicated  with  second- 
ary infections  and  from  simple  appendicitis.  Ac- 
cording to  Mallory,  the  early  changes  are  proliferative  in  character  and 
consist  in  hyperplasia  and  hypertrophy  of  the  reticular  cells  of  the  lymph- 
nodes,  also  of  the  endothelial  lining  of  the  lymph  spaces  of  all  the  tissues, 
but  particularly  of  the  membrana  propria  of  the  mucosa.  The  endothelium 
of  the  lymph  vessels,  capillaries,  and  veins,  and  to  a  less  extent  the  arteries, 
also  proliferates.  These  cells  become  epithelial  in  character  and  possess, 
to  a  marked  degree,  the  property  of  phagocytosis.  These  large  cells  (mac- 
rophages of  Metchnikoff),  while  not  peculiar  to  typhoid  fever,  are  char- 
aoteristically  abundant  in  that  disease.     Accompanying  these  changes 
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there  is  a  proliferation  of  lymphoid  and  plasma  cells  while  active  mitosis 
is  noticed  in  the  glandular  epithelium.  In  mild  cases  the  phagocytic  cells 
rapidly  undergo  fatty  degeneration  and  disappear,  the  tissues  soon  regain- 
ing their  normal  condition.  The  degeneration  of  the  proliferated  endo- 
thelial cells  lining  the  vessel  walls  frequently  forms  the  starting-point  of 
a  thrombotic  process  (see  Fig.  83).  In  severe  cases  tissue  necrosis  usually 
super\^enes,  and  is  explained  by  Mallory  as  due  to  thrombosis  of  the 
lymph  vessels  and  veins.  In  consequence  of  the  necrosis  there  is  inflam- 
matory exudation  which  consists  almost  wholly  of  serum  with  very  abun- 
dant fibrin.  This  exudation  collects  chiefly  in  the  submucosa.  Polymor- 
phonuclear leucocytes  are  not  numerous  and  are  often  absent  in  small 

foci;    in   the   larger   foci   they 
f  are  usually  present  in  consid- 

~    "  erable   numbers,   especially  on 

the  surface  where  various  in- 
testinal bacteria  are  invading 
the  necrotic  tissue. 

A  beautiful  example  of 
typhoid  ulceration  of  the  ap- 
pendix has  been  furnished  me 
by  H.  C.  Christian,  of  Har- 
vard {loc,  cit.)  (Figs.  84,  85,  86). 
With  the  low  magnification  the 
entire  thickness  of  the  appendix 
wall  is  seen.  The  muscular 
and  subperitoneal  layers  are 
only  slightly  altered,  but  the 
submucosa  is  immensely  thick- 
ened and  densely  infiltrated, 
while  the  mucous  membrane  is 
completely  necrotic.  On  the 
surface  there  is  a  thick  layer 
of  fibrin  containing  leucocytes 
and  cellular  detritus,  and  in  the  underlying  necrotic  tissue  polymorpho- 
nuclear leucocytes  are  plentiful.  Beyond  the  necrosis  the  polymorpho- 
nuclear invasion  ceases  and  the  infiltrate  is  wholly  made  up  of  lymphoid 
and  plasma  cells  and  abundant  large  phagocytic  cells. 

Restitution  may  follow  extensive  necrosis,  but,  as  a  rule,  large  areas 
of  necrosis  are  repaired  by  a  connective  tissue  formation  which  is  ultimately 
converted  into  scar  tissue. 

Typhoid  Lesions  in  the  Appendix  Complicated  with  Second- 
ary Invasion  of  Other  Bacteria. — These  cases  probably  comprise  a 
large  proportion  of  those  in  which  symptoms  of  an  acute  perforative 
appendicitis  occur  early  in  the  course  of  the  typhoid  infection.  In  the 
gross  specimen  they  cannot  be  differentiated  from  the  simple  acute  appen- 
dicitides,  but  microscopic  examination  reveals  the  characteristic  typhoid 
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Fio.  8:j. — Thrombosed  Vessel  in  the  Appendix  in  a  Case 
OP  Typhoid  Fever.    Magnified  330  Times. 

a,  The  endothelial  lining  of  the  vessel:  b,  the  thrombus, 
containing  large  endothelioid  cells  (c).  some  of  which  are 
phagocytic.     (Surg.  Path..  No.  3i94>) 
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lesions  with  the  superimposed  purulent  inflammation.  Two  very  inter- 
esting cases  have  been  furnished  by  MacMonagle.  Both  appendices 
were  removed  at  operation  at  the  end  of  the  second  week  of  the  typhoid 
infection,  but  while  one  shows  a  mixed  infection,  the  other  shows  a  simple 


Fig.  84. — Typhoid  Ulcrration  op  the  Appendix. 
Macnipied  3s  Times. 
a.  Fibrinous  exudate;  b,  mucosa  and  submu- 
cosa,  densely  infiltrated  and  necrotic  in  the 
superficial  portion;  /.  degenerated  vessels  contain- 
ing leucocytes;  c,  circular  muscular  coat;  d,  longi- 
tudinal muscular  coat;  €,  peritoneum.  (Specimen 
from  H.  A.Christian.) 


''^$i':- 
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Fig.  85.  —  Section   from   Base  of  Ulcer  seen  in 
Fio,  84.     Macnipied  300  Times, 

a.  Necrotic  tissue;   h,  large  phagocytic  cells  infil- 
trating the  submucosa. 


♦*  *'~  *  ,«^        - 

Fig.    86. — Higher  Magnification   (350  Times)  op 
Large  Phagocytes  (a). 


appendicitis.  The  first  appendix  is  9  cm.  long,  7  to  10  mm.  in  diameter, 
a  slight  constriction  dividing  the  thickened  middle  portion  into  tw^o 
parts.  The  surface  is  deeply  injected  and  hemorrhagic,  one  point 
showing  beginning  necrosis.  There  are  adhesions  about  the  appendix.  The 
mucous  membrane  lining  the  proximal  third  is  swollen  but  smooth; 
farther  out  it  is  ulcerated,  the  necrosis  extending  at  one  point  to  the 
peritoneal  surface.     Microscopical  examination  of  the  caecal  portion  shows 
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that  the  swelUng  of  the  mucosa  is  produced  by  the  presence  of  an 
abundant  infiltrate,  chiefly  consisting  of  large  phagocytic  cells  which  are 
seen  in  the  lymph  nodes  and  stroma.  The  mucous  membrane  of  the  rest 
of  the  appendix  is  studded  with  pin-head  ulcers,  almost  all  of  which  are 
situated  in  the  chinks  between  the  folds,  and  apparently  have  been  pro- 
duced by  necrosis  of  the  lymphoid  follicles.  This  portion  of  the  appendix 
also  shows  a  diffuse  purulent  inflammatory  process. 

Simple  Appendicitis  arising  during  the  Course  of  Typhoid 
Fever. — In  the  reported  cases  there  are  no  data  given  from  which  to 
determine  the  frequency  of  this  class  of  cases,  but  a  priori  we  should  not 
expect  it  to  be  a  rare  event.  In  particular,  where  there  are  concretions, 
kinks  or  stenoses  consequent  upon  an  old  inflammation,  it  seems  verj^ 
probable  that  the  hyperaemia  of  the  appendix  accompanying  the  typhoid 
infection  would  have  an  important  influence  in  precipitating  an  acute 
appendicitis.  Histological  examination  of  the  appendix  in  such  a  case 
shows  a  simple  inflammatory  reaction  and  nothing  suggestive  of  a  typhoid 
infection.  The  second  case  sent  by  MacMonagle  appears  to  be  of  this 
nature.  The  appendix  is  5  cm.  long,  7  mm.  in  diameter,  with  a  slightly 
bulbous  tip.  The  surface  is  injected  and  hemorrhagic  and  in  places  cov- 
ered with  a  fibrinous  exudate.  The  caecal  half  of  the  canal  is  obstructed 
by  a  concretion  i  X  0.6  cm.  Beyond  this  the  mucosa  is  completely  necrotic. 
Histological  examination  shows  complete  necrosis  of  the  mucous  mem- 
brane and  purulent  inflammation  of  all  the  tissues,  involving  the  portion 
of  the  appendix  distal  to  the  part  containing  the  concretion.  The  mucosa 
of  the  latter  area  is  degenerated,  but  the  other  layers,  apart  from  being 
thinned  out,  are  not  affected.    There  is  no  appearance  of  typhoid  lesions. 

Amoebic  Dysentery. — The  Amoeba  coli  was  discovered  in  the 
stools  of  infants  and  cholera  patients  by  Sambl  and  Cunningham,  but 
LoscH  first  accurately  described  the  disease  in  1875.  In  America  this 
amoeba  was  first  foimd  by  Osler,  in  1890. 

An  admirable  description  of  the  lesions  produced  in  the  infected  tissues 
is  given  by  L.  Rogers,  of  the  Indian  Medical  service.  These,  at  first, 
are  small,  pin-point  elevations,  reddish,  with  a  yellowish  centre.  The 
earliest  forms  usually  found  are  circular  or  oval  ulcers,  ranging  from  the 
size  of  a  pea  to  an  inch  in  length,  the  long  axis  of  the  ulcer  nmning  at 
right  angles  to  the  axis  of  the  bowel.  They  appear  as  raised  patches  with 
well-defined  thickened  margins,  often  surrounded  by  a  zone  of  congestion. 
The  crater  of  the  ulcer  is  filled  with  a  characteristic,  yellow,  gelatinous 
material.  A  striking  feature  of  the  disease  at  this  period  is  the  healthiness 
of  the  bowel  immediately  beyond  the  ulcerated  area.  Later  the  ulcers 
lose  their  roimd  or  oval  form  and  appear  as  long  irregular  ulcers,  extend- 
ing along  the  folds  of  mucosa,  or  as  greatly  thickened  raised  patches  with 
light  yellow  or  tawny  ragged  sloughs.  Occasionally  black  sloughs  form. 
In  very  chronic  cases  there  may  be  some  thickening  of  the  bowel  wall. 
Resolution  proceeds  by  the  gradual  disappearance  of  the  gelatinous  ma- 
terial, the  base  of  the  ulcer  becomes  depressed  and  contracted,  causing 
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a  puckering  of  the  still  thickened  margin,  the  defect  is  filled  in  by  granu- 
lations, and  finally  a  patch  of  scar  tissue  remains,  which  in  many  cases 
is  pigmented.  On  microscopic  examination  there  is  found  to  be  a  notable 
absence  of  the  products  of  purulent  inflammation.  According  to  Futcher, 
polymorphonuclear  leucocytes  are  seldom  found  and  never  constitute 
purulent  collections.    The  most  striking  feature  is  the  enormous  thicken- 


Fic.  87. — AiKEBic  Dysbntbry. 

The  appendix  bent  at  an  acute  angle  and  held  in  this  position  by  firm  adhesions.  Almost  complete  obstruc- 
tion of  the  canal  at  the  angle,  and  the  distal  portion  distended  with  yellowish  gelatinous  material.  (Autopsy 
No.  2165.) 

ing  of  the  submucous  coat,  while,  on  the  other  hand,  the  mucous  layer  is 
but  little  altered.  There  is,  first,  an  infiltration  of  the  submucosa  with 
yellow  gelatinous  material;  a  portion  of  the  overlying  mucosa  then 
disappears,  probably  by  a  process  of  anaemic  necrosis.  The  gelatinous 
material  then  forms  the  floor  of  the  ulcer,  the  infiltration  of  the  submucosa, 
however,  extending  considerably  beyond  the  superficial  denudation. 
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The  lesions  are  most  marked  in  the  upper  part  of  the  large  intestine 
and  when  the  disease  is  slight  the  ulcers  are  usually  limited  to  the  caecum 
and  ascending  colon.  The  vermiform  appendix  is  often 
severely  affected;  just  as  m  typhoid  fever,  perforation  of  the 
ulcer  may  occur.  In  a  case  illustrated  in  Rogers's  article,  perforation 
of  the  appendix  caused  fatal  peritonitis.  In  one  case,  recently  observed 
at  autopsy  in  Johns  Hopkins  Hospital  (Fig.  87),  the  tip  of  the  appendix 
was  distended  with  the  characteristic  yellow,  gelatinous  exudate,  and  the 
mucosa  of  this  part  presented  extensive  areas  of  necrosis.  The  proximal 
half  was  but  little  altered.  Histological  examination  of  the  distended 
portion  show^ed  a  general  hyperaemia  of  the  mucosa  and  a  considerable 
infiltration  of  round  cells.  A  few  polymorphonuclear  cells  were  seen  in 
places.  At  one  point  there  was  complete  necrosis  of  the  mucosa,  slightly 
involving  the  submucosa.  The  submucosa  was  infiltrated  with  abundant 
round  cells  and  a  few  polymorphonuclear  leucocytes.  The  muscular 
coats  were  only  slightly  infiltrated,  but  in  the  peritoneum  and  mesentery 
the  infiltration  was  marked.  Amoebae  are  found  in  the  exudate  at  the 
margin  of  the  ulcer,  and  at  one  point  in  a  distended  lymph  space.  A 
second  case  presented  similar  lesions  in  the  appendix,  chiefly  invohing 
the  proximal  half.  ' 
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CHAPTER  IX. 

ETIOLOGY. 

The  various  factors  uniting  to  call  forth  an  attack  of  appendicitis  may- 
be considered  under  three  headings :  Predisposing,  exciting, 
and  final  or  essential. 

PREDISPOSING  CAUSES. 

Predisposing  causes  may  be  local  or  general.  Among  the  most  important 
are  the  normal  anatomic  and  physiologic  conditions.  The  appendix  consists 
of  a  blind  sac  of  relatively  great  length  and  small  calibre,  possessing  a 
narrow  orifice;  it  resembles  the  tonsil  in  its  abundant  lymphoid  tissue, 
and,  like  the  latter,  borders  upon  a  cavity  particularly  rich  in  bacteria. 
The  mechanical  conditions  are,  therefore,  such  as  favor  the  stagnation  of 
ingesta  and  an  increase  in  the  virulence  of  the  contained  micro-organisms, 
while  the  presence  of  so  many  follicles  affords  a  convenient  portal  of  entry 
for  bacteria.  It  is  well  known  that  the  lymphoid  tissues  of  the  body  are 
especially  prone  to  infective  processes,  and  the  researches  of  Stohr  and 
RiBBERT  show  that  the  adenoid  tissue  of  mucous  membranes  is  easily 
accessible  to  infections  from  the  surface.  The  analogies  existing  between 
the  appendix  and  the  tonsils,  pointed  out  in  1876  by  Watney,  and  later 
by  Sahli,  Southerland,  Ribbert,  Beck,  Adrian,  and  others,  wall  be 
referred  to  again  in  considering  the  relation  of  appendicitis  to  general 
infectious  diseases.  Morbid  anatomic  conditions,  resulting  from  a  previous 
acute  or  chronic  inflammation,  are  of  recognized  importance  in  the  develop- 
ment of  subsequent  attacks.  Riedel  beheves  that  all  acute  attacks  are 
preceded  by  a  chronic  inflammation.  Roux  remarks  that  the  procession- 
not  de  rappendicite  finds  in  the  adenoid  tissue  and  in  the  residual  cica- 
trices parietal  or  peri-appendical,  all  the  elements  necessary  to  contract 
a  new  appendicitis  on  the  occurrence  of  any  physiologic  hyperaemia,  the 
result  of  indigestion,  or  of  cold,  or  perhaps  accompanying  menstruation. 
These  conditions,  as  well  as  their  influence  in  rendering  the  appendix 
susceptible  to  recurrent  attacks  of  inflammation,  have  been  fully  described 
in  Chapter  VI. 

A  similar  locus  minoris  resisientice  is  created  w^  hen  the  normal  appendix 
becomes  adherent  to  an  adjacent  structure,  a  frequent  complication  in 
pelric  inflammation,  tumors,  etc.  I  am  acquainted  with  several  instances 
in  which  an  inflammatory  process  was  apparently  promoted  by  the  attach- 
ment of  the  appendix  to  the  site  of  a  previous  operation.  (See  Chap.  XXI.) 
The  influence  of  the  floating  right  kidney  as  an  etiologic  factor  in  the 
development  of  appendicitis  has  been  chiefly  upheld  by  Edebohls,  who 
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would  ascribe  to  it  an  important  r61e  in  the  etiology  of  the  disease.  He 
believes  that  the  kidney  acts  as  an  exciting  cause  indirectly  through  dis- 
turbance of  the  circulation,  owing  to  compression  of  the  superior  mesen- 
teric vessels  between  the  head  of  the  pancreas  and  the  spines  of  the  ver- 
tebrae. C.  Beck,  on  the  other  hand,  believes  that  the  kidneys  act  as  a 
direct  exciting  cause,  by  pressure  on  the  appendix  itself.  W.  P.  Manton 
states  that  in  his  experience  movable  kidney  is  the  most  frequent  cause 
of  chronic  appendicitis.  Other  writers  have  observed  the  occasional  co- 
existence of  the  two  affections,  but  do  not  consider  that  the  relation  of 
cause  and  effect  is  always  clear.  C.  P.  Noble,  in  loo  operations  on  cases 
of  movable  kidney,  did  not  observe  the  association  in  more  than  six.  Out 
of  104  cases  of  movable  kidney  operated  upon  at  the  Johns  Hopkins  Hos- 
pital the  appendix  presented  evidence  of  chronic  inflammation  in  four. 

Age. — ^Appendicitis  is  distinctly  a  disease  of  early  life.  It  is  not  rare 
in  children  (see  Chap.  XIV),  but  is  most  common  between  ten  and  thirty 
years  of  age.  After  this  period  there  is  a  rapid  decrease  in  the  number  of 
cases,  although  it  is  by  no  means  rare  even  in  advanced  life.  Fitz  described 
a  case  in  a  man  seventy-eight  years  of  age.  An  analysis  of  the  cases  of 
acute  appendicitis  operated  upon  at  the  Johns  Hopkins  Hospital  showed 
that  78  per  cent.  were. under  thirty  years,  about  an  equal  number  occur- 
ring in  the  second  and  third  decades,  and  5  per  cent,  in  the  first.  The  cases 
operated  upon  for  chronic  appendicitis  for  obvious  reasons  show  a  more 
advanced  age.  Thus,  44  per  cent,  occurred  in  the  third  decade  and  23 
per  cent,  in  the  fourth,  while  only  16  per  cent,  were  under  twenty  years. 
The  well-recognized  susceptibility  of  lymphoid  tissues  to  infections  during 
early  life  is  the  probable  explanation  of  the  prevalence  of  appendicitis  at 
this  period.  The  more  frequent  dietary  indiscretions  and  exposure  to 
injury  may  have  some  bearing  upon  this  point. 

Sex. — The  analysis  of  large  numbers  of  cases  demonstrates  the  greater 
liability  of  the  male  sex  to  appendical  disease.  The  combined  statistics 
of  several  authors  give  a  percentage  of  75  in  males  and  25  in  females. 
The  cases  of  the  Munich  Hospital  reported  by  Einhorn  were  excep- 
tional in  presenting  a  larger  percentage  in  women.  In  the  Surgical  Depart- 
ment of  the  Johns  Hopkins  Hospital  the  percentage  in  acute  appendicitis 
is  as  60  in  the  male  to  40  in  the  female,  but  it  is  to  be  noticed  at  the  same 
time  that  a  number  of  cases  were  observed  in  the  gynaecological  service 
(see  Chap.  XXI).  The  striking  difference  in  the  two  sexes  is  often  erro- 
neously explained  by  the  supposed  difference  in  the  vascular  supply  of 
the  organ,  based  on  the  mistaken  view  that  in  the  female  it  receives  a 
special  branch  from  the  ovarian  artery.  A  really  plausible  explanation 
is  found  in  the  greater  liability  to  exposure  to  injury  and  the  greater  ten- 
dency to  errors  in  diet  in  the  male  sex.  The  excessive  use  of  tobacco  and 
the  consequent  digestive  disturbances  may  also  accoimt  for  some  cases. 
Byron  Robinson  advances  the  theory  that  the  relation  of  the  appendix  to 
the  psoas  muscle  may  explain  the  greater  frequency  of  appendicitis  in  males. 
The  psoas  in  them  is  longer,  broader,  and  more  developed  generally,  thus 
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offering  a  greater  surface  for  contact  with  the  appendix.  This  disparity 
is  further  increased  by  the  shape  of  the  pelvis,  which  is  long  and  narrow. 
A.  F.  A.  King  considers  that  bicycle  riding  by  over-developing  the  psoas 
muscle  subjects  the  appendix  to  excessive  tratuna  and  is  thus  a  predis- 
posing cause  of  appendicitis. 

Nationality.— This  is  apparently  an  insignificant  factor  in  the  develop- 
ment of  the  disease.    The  great  increase  in  the  number  of  cases  reported 
during  the  past  few  years  is  universal,  and  wherever  the  disease  is  carefully 
observed  it  is  recognized  as  of  common  occurrence.    The  negro  race,  how- 
ever, seems  to  be  comparatively  exempt  from  the  affection.     In  order  to 
obtain  some  information  upon  this  point,  I  wrote  to  several  surgeons 
practising  in  southern  cities  having  a  large  proportion  of  negro  inhabitants. 
The  replies  were  unanimous  in  regard  to  the  rarity  of  the  disease  in  this 
race.    S.  C.  Briggs,  of  Nashville,  Tenn.,  out  of  several  htmdred  operations 
for  appendicitis  could  recall  only  one  upon  a  negro.    He  stated,  however, 
that,  as  the  colored  race  in  the  South  have  their  own  physicians,  they  did 
not  always  come  under  the  observation  of  others ;  nevertheless  he  thought 
that  the  disease  was  rare.    H.  J.  Inge,  of  Mobile,  Ala.,  out  of  149  opera- 
tions had  but  one  in  a  negro,  and  by  inquiry  among  other  physicians  foimd 
its  occurrence  in  the  race  to  be  equally  rare  in  their  experience.    G.  H. 
XoBLE,  of  Atlanta,  Ga.,  had  never  operated  upon  a  negro  for  appendicitis. 
L.  L.  Hill,    of  Montgomery,  Ala.  (in  the  **  black  belt'*)»  ^"ith  a  colored 
poptdation  of  9000,  could  collect  the  histories  of  only  four  cases  that  had 
occurred  among  them,  and  fotmd  that  the  physician  who  had  been  con- 
sultant for  a  number  of  years  at  Booker  Washington's  school,  where  there 
are  about  fourteen  htmdred  colored  students,  did  not  remember  ever  to 
have  seen  a  case  there;   at  the  Alabama  Polytechnic  Institute,  however, 
twenty  miles  distant,  where  there  are  400  boys,  there  was  an  annual  average 
of  eight  cases.    At  the  former  school  the  diet  is  simple  and  the  same  for 
all,  but  at  the  latter  the  cadets  live  at  different  boarding-houses  in  the 
town.     There  are  800  negro  prisoners  at  one  of  the  Alabama  coal-mines, 
and  the  physician  in  charge  states  that  appendicitis  is  tmknown  among 
them.     The  explanation  given  for  this  relative  exemption  of  the  negro 
is  that  their  diet  is  simple,  they  take  a  great  deal  of  outdoor  exercise,  and 
they  are  free  from  digestive  disturbances.     The  statistics  of  the  Johns 
Hopkins  Hospital  show  that,  while  the  number  of  admissions  of  colored 
to  white  averages  about  i  to  4,  the  number  of  cases  operated  upon  for 
appendicitis  is  as  i  to  12. 

Hereditary  Influence. — Lennander  (Beit,  z,  klin.  Med.  u.  Chit.,  1895) 
characterizes  appendicitis  as  a  family  disease,  and  most  physicians  of 
wide  experiencejare  impressed  with  the  remarkable  frequency  of  its  occur- 
rence in  members  of  the  same  family.  Brothers  and  sisters  are  affected 
more  often  than  parent  and  child,  although  the  latter  association  is  not 
uncommon.  F.  Forchheimer  {Amer,  Med.,  Oct.  5,  1901)  gives  the  statistics 
of  three  families  which  he  had  traced  through  several  generations.  In 
the  first  there  were  25  members,  5  of  whom  had  appendicitis,  4  of  the  cases 
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being  relapsing  in  character,  while  one  was  operated  upon  after  the  first 
attack.  In  the  second  family  there  were  9  cases  of  appendicitis  among 
52  members  (17  per  cent.)  and  one  case  was  fatal.  Of  the  third  family, 
7  out  of  22  members,  or  ^^  per  cent.,  had  appendicitis,  one  case  being  puru- 
lent, 2  of  the  ordinary  type,  ending  in  resolution,  and  4  relapsing  cases. 
There  was  no  mortality  in  the  first  and  third  families.  A.  McCosh  {Amcr. 
Jour,  Med,  Set,,  May,  1897)  reports  three  cases  in  three  successive  gener- 
ations, and  Finney  (personal  communication)  had  five  cases  in  one  fam- 
ily, the  father,  two  sons,  and  two  daughters  being  affected.  In  one  of 
the  Johns  Hopkins  Hospital  cases  a  girl,  twelve  years  of  age,  was  operated 
on  for  acute  appendicitis  while  her  father  was  still  in  the  ward  convalescing 
after  an  operation,  also  performed  during  an  acute  attack.  In  several 
cases  there  was  a  history  of  one  or  more  brothers  and  sisters  similarly 
affected;  in  one  instance  two  brothers  of  the  patient  had  been  operated 
upon  for  appendicitis  in  the  Johns  Hopkins  Hospital — one  four,  the  other 
two  years  previously.  A  family  predisposition  is  explicable  upon  the 
ground  of  anatomic  peculiarities  and  constitutional  predisposition.  It 
is  well  known  that  in  some  families  there  is  a  marked  tendency  toward 
affections  of  the  lymphoid  tissues.  As  a  rule,  the  affection  appears  in  the 
various  members  of  the  family  at  different  periods,  but  there  are  a  consider- 
able number  of  observations  referring  to  its  development  in  two  or  more 
at  the  same  time. 

Instances  of  coincident  attacks  in  members  of  the  same  family  sug- 
gest the  presence  of  a  general  infectious  origin,  and  will  be  referred  to  later 
in  that  connection. 

EXCITING  CAUSES. 

Disorders  of  Digestion. — ^These  have  the  most  important  influence  in 
determining  an  acute  attack  of  appendicitis.  In  many  cases  there  is  a 
history  of  chronic  constipation  and  indigestion.  Sometimes  an  acute 
attack  comes  on  shortly  after  a  hearty  meal  of  unsuitable  food.  Less 
frequently,  diarrhoea,  sometimes  associated  with  symptoms  of  acute  entero- 
colitis, precedes  the  onset  of  the  appendical  trouble.  In  the  cases  at  the 
Johns  Hopkins  Hospital  there  was  a  history  of  constipation  immediately 
preceding  the  attack  in  43  per  cent.  In  50  per  cent,  the  bowels  were  reg- 
ular, but  in  many  of  these  cases  there  was  a  history  of  indigestion,  and  it 
must  always  be  remembered  that  the  patient's  statement  that  the  bowels 
are  regular  is  not  a  proof  that  there  is  no  constipation.  For  example, 
in  a  recent  case  of  J.  C.  Bloodgood*s  the  patient  asserted  that  her  bowels 
were  regular,  but  at  operation  the  colon  was  found  filled  with  scybalous 
masses,  which  were  also  present  in  the  caecum.  In  several  instances  the 
onset  of  the  attack  was  marked  by  more  or  less  severe  diarrhoea,  but  this 
symptom  was  rarely  present  earlier  and  was  frequently  preceded  by  con- 
stipation. Frequently,  as  mentioned  above,  the  attack  may  be  directly 
traced  to  an  indigestible  meal.  This  was  true  in  a  considerable  number 
of  cases;  in  some  of  which  the  attack  immediately  followed  the  ingestion 
of  unsuitable  food,  but  usually  occurred  some  hours  afterward.  A  corn- 
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mon  history  in  the  account  of  events  immediately  preceding  the  attack 
is  that  the  patient  had  partaken  of  an  tmusually  hearty  supper  and  a  few 
hours  later  was  awakened  from  sound  sleep  by  agonizing  colicky  pain  in 
the  abdomen,  accompanied  by  vomiting. 

Menstruation. — The  intimate  relation  existing  between  the  menstrual 
periods  and  appendicitis  has  been  frequently  noted,  not  only  when  the 
appendix  is  situated  in  the  pelvis,  but  also  when  it  is  retrocax^al.  The 
probable  explanation  lies  in  the  fact  that  the  congestion  of  the  whole 
splanchnic  area  which  accompanies  the  lowered  blood-pressure  of  the 
peripheral  circulation  during  menstruation  creates  a  favorable  soil  for 
the  activities  of  the  micro-organisms  contained  in  the  appendix.  I  have 
obser\'ed  this  association  in  se\'eral  instances,  in  some  of  which  the  recurrent 
appendical  attacks  invariably  occurred  at  the  menstrual  period. 

The  subject  is  treated  in  some  detail  in  my  book  "Medical  Gyna?- 
colog\%''  1908,  p.  568. 

Trauma. — Trauma  is  a  direct  factor  in  the  catisation  of  some  cases 
of  appendicitis,  more  often  than  has  been  supposed.  Indirect  injury,  such 
as  straining  in  heavy  lifting,  is  a  more  conamon  cause  than  a  direct  blow. 
In  one  of  our  cases  the  attack  followed  immediately  upon  a  long,  hard 
bicycle  ride;  in  another  the  patient  jumped  from  a  street-car  and  was 
immediately  seized  with  abdominal  pain  so  severe  that  he  could  not 
straighten  up.  In  another  the  patient  had  been  in  swimming  for  an  hour 
when  he  was  seized  \\4th  a  sharp,  knife-like  pain  in  the  right  side,  which 
he  attributed  to  cramp.  The  etiologic  influence  of  injury  is  considered  in 
detail  in  discussing  the  medico-legal  aspects  of  appendicitis.  (See  Chap. 
XXV.) 

Exposure  to  cold  occasionally  bears  a  direct  relation  to  the  develop- 
ment of  an  attack  of  appendicitis.  It  resembles  in  its  action  the  physi- 
ologic congestions  due  to  other  causes,  and  is  most  liable  to  induce  an 
acute  attack  in  an  appendix  predisposed  to  inflammatory  disease  as  the 
result  of  a  previous  attack. 

Foreiinn  Bodies  and  Concretions. — A  few  years  ago  the  origin  of  appen- 
dicitis was  frequently  attributed  to  the  influence  of  foreign  bodies,  the 
seeds  of  various  fruits  being  most  frequently  described.  Now,  however, 
it  is  generally  recognized  that  in  the  majority  of  cases  appendicitis  is  not 
associated  \^ith  the  presence  of  foreign  bodies  or  concretions;  that  true 
foreign  bodies  are  comparatively  rare;  and  that  concretions,  although 
present  in  a  considerable  number  of  cases,  probably  play  a  subsidiary 
r61e  in  the  production  of  the  disease.  The  frequency  of  foreign  bodies 
in  the  appendix  is  indicated  by  the  statistics  of  various  recent  observers. 
Thus,  A.  O.  J.  Kelly,  examining  460  specimens,  only  once  foimd  a  foreign 
body,  which  was  a  pin;  Hawkins  found  none  in  67  fatal  cases;  Bell 
in  about  1000  cases  found  five  foreign  bodies,  a  fish-bone,  a  core  of  apple, 
two  pins,  and  a  lumbricus;  Murphy  found  foreign  bodies  in  3.5  per  cent. ; 
while  FiTZ,  writing  in  1886,  noticed  their  presence  in  12  per  cent,  of  the 
perforative  cases,  and  Matterstock,  in  1880,  also  found  them  in  12  per 
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cent,  of  his  cases.  In  almost  looo  cases  of  appendicitis  in  the  Johns  Hop- 
kins Hospital  foreign  bodies  have  been  found  in  four  cases,  a  segment  of 
tapeworm,  a  mass  of  oxyurides  in  two,  and  a  pin. 

Concretions. — Many  of  the  seeds  described  in  the  older  literature 
were  undoubtedly  merely  fecal  concretions,  which  frequently  assume  the 
appearance  of  a  cherry  or  date  stone  and  sometimes  are  recognized  only 
y  by  the  most  careful  examination.  The  case  showTi  in  Fig.  88  is  a  good 
example  of  the  simulation  of  a  foreign  body  by  a  concretion.  In  size  and 
shape  the  mass  exactly  corresponds  to  a  hazelnut,  and  indeed  the  drawing 
was  made  under  the  impression  that  it  was  such.  The  presence  of  a  frag- 
ment of  nut-shell  in  the  second  concretion,  together  w4th  the  fact  that 
the  appendix  waF  of  the  fetal  type  and  would  readily  permit  the  entrance 


Fig.  88. — Subacute  Appendicitis  Associated  with  the  Presence  of  Two  Concretions, 

The  prominences  a  and  b  mark  the  site  of  the  concretions  (a'  and  b').  The  former  body  bean  a  striking 
resemblance  to  a  hazelnut,  while  a  genuine  fragment  of  nut-shell  is  embedded  in  the  latter.  (Specimen  from 
the  Gennan  Hospital.  Philadelphia.) 


of  a  comparatively  large  body,  seemed  to  confirm  this  view,  but  the  detec- 
tion of  extraneous  material  in  the  interior  of  the  mass  and  its  general 
structure  showed  that  it  was  merely  a  concretion.  Gall-stones,  also,  which 
formerly  were  supposed  to  enter  the  appendix  frequently,  are  exceedingly 
rare ;  but  they  are  often  so  closely  simulated  by  enteroliths  that  a  chemical 
analysis  is  necessary  for  their  exclusion.  The  clinical  evidence  in  some  of 
these  cases  so  strongly  supports  the  gall-stone  theory  as  to  leave  no  doubt 
in  the  mind  of  the  observer.  A  case  in  point,  observed  in  the  Surgical 
Department  of  the  Johns  Hopkins  Hospital,  is  as  follows: 

L.  F.,  age  twenty-four.  Admitted  with  a  typical  history  of  stones  in  the  gall-bladder 
and  in  the  common  duct,  and  of  their  appearance  in  the  stools.  At  operation  about  loo 
small  faceted  calculi  were  removed  from  the  gall-bladder.  The  patient  was  discharged 
well.    About  fourteen  months  later  she  returned  complaining  of  sticking  pain  in  the  region 
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of  the  gall-bladder,  which,  however,  was  unlike  the  former  attacks  in  character.  This  had 
been  of  a  few  days*  duration  and  was  accompanied  with  vomiting.  Operation  revealed  a 
few  adhesions  about  the  gall-bladder  and  the  omentum  closely  adherent  to  the  chronically 
inflamed  appendix.  The  removed  appendix  presented  a  stricture  i  cm.  from  the  tip,  and 
contained  soft,  tenacious  fecal  material  which  formed  a  mould  of  the  whole  lumen.  Within 
it  there  were  three  hard,  irregular  bodies;  the  largest  one,  in  the  centre,  was  a  cube  about 
I  cm.  in  diameter  with  faceted,  slightly  hollowed  siirfaces.  It  was  dark  brown  in  color, 
except  for  a  superficial  layer  of  white,  corresponding  to  the  appearance  of  the  calculi  re- 
moved from  the  gall-bladder  at  the  first  operation.  The  diagnosis  was  chronic  appendici- 
tis due  to  the  presence  of  gall-stones.  An  analysis  of  the  faceted  stone  made  by  L.  Mendel, 
of  Harvard,  showed  that  it  was  a  typical  enterolith.  The  nucleus  was  a  small  particle 
resembling  a  raspberry  seed;  the  remainder  consisted  chiefly  of  calcium  phosphate  with 
some  magnesium  sulphate,  traces  of  carbonate,  some  fat,  and  amorphous  material. 


A  similar  history  was  given  by  the  patient  from  whom  the  appen- 
dix shown  in  Fig.  89  was  removed,  and  the  operator,  Dr.  Rogers,  nat- 
urally made  a  diagnosis  of  gall-stones  in  the  appendix. 

Gall-stones. — In  Fig.  90  an  appendix  is  shown  - 
which  apparently  contains  a  genuine  gall-stone.  The 
specimen,  furnished  by  James  Bell,  of  Montreal, 
was  removed  from  a  young  woman,  twenty-two  years 
old,  on  the  second  day  of  an  acute  attack.  There 
was  a  history  of  an  attack  of  appendicitis  nine  years 
before.  The  diagnosis  of  gall-stones  was  made  from 
the  appearance  of  the  body  and  from  its  composition 
which  consisted  largely  of  cholesterin.  In  this  case 
also  the  appendix  had  a  wide  orifice.  In  a  similar 
,  case  furnished  by  G.  W.  Crile,  of  Cleveland,  Ohio, 
the  acutely  inflamed  appendix,  which  was  short  and 
funnel-shaped,  contained  a  good-sized  calculus,  which 
chemical  analysis  showed  to  be  a  true  gall-stone. 

While,  however,  many  observations  owing  to  lack 
of  careful  examination  are  unreliable,  in  some  in- 
stances foreign  bodies  tmdoubtedly  gain  access  to  the 
appendix  and  by  their  presence  directly  provoke  the 
inflammatory  process.  Among  the  objects  that  have 
been  found  in  the  appendix  may  be  mentioned  pins, 
shot,  pieces  of  lead,  bones,  hairs,  bristles,  various  seeds,  and  enterozoa. 

Pins. — The  cases  in  the  literature  with  especial  reference  to  the  occur- 
rence of  pins  in  the  appendix  have  been  carefully  investigated  by  J.  F. 
Mitchell  (Johns  Hopkins  Hospital  Bull.,  i8gSf  p.  35),  who  arrives  at 
the  following  conclusions :  *'  Foreign  bodies  are  now  known  to  play  a  much 
smaller  r61e  in  appendicitis  than  that  formerly  accredited  to  them.  The 
appendix  w^ould  seem  to  act  especially  as  a  trap  for  pointed  bodies  and 
for  small  heavy  objects  like  shot  or  bullets.  Conspicuous  among  pointed 
bodies  are  pins,  which  are  the  commonest  and  at  the  same  time  the  most 
dangerous  of  all  foreign  bodies.'*  Bodies  of  light  weight,  like  the  classical 
grape-seeds  and  cherry-stones,  are  exceptional.  The  explanation  of  this 
fact  is  that,  on  accoimt  of  their  shape  and  weight,  pointed  or  heavy  bodies 


Fio.  89. — Appbndix  Con- 
taining Entbroliths 
Rbsrmblino  Gall- 
stones. (Specimen  from 
Rogers.) 
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more  readily  become  engaged  in  the  appendical  orifice  and  pass  into  the 
canal.  It  is  a  curious  fact  that  pins  rarely  perforate  the  caecum  or  small 
intestine.  It  is  almost  impossible  for  the  seeds  of  cherries,  dates,  oranges, 
etc.,  to  enter  the  lumen  of  the  appendix,  except  in  cases  where  the  fetal     / 

type  is  preserved.  Small  seeds,  such  as  those  >/ 
of  berries,  are  not  infrequent,  and  I  have 
repeatedly  demonstrated  their  presence  under 
the  microscope  (see  Fig.  91),  but  they  are  of 
no  special  significance  in  the  etiology  of  ap- 
pendicitis, as  they  merely  form  part  of  the 
fecal  material  commonly  found  in  the  ap- 
pendix. My  book,**The  Vermiform  Appendix 
and  its  Diseases,'*  contains  a  list  of  46  cases, 
taken  from  literature  and  from  personal 
communications,  where  a  pin  was  found  in 
the  appendix  either  at  operation  or  at 
autopsy.  These  cases  are  sufficient  to  show 
the  frequency  of  the  occurrence  of  pins  in 
the  appendix,  and  no  attempt  had  been 
made  to  collect  the  more  recently  reported 
instances.  Among  the  46  cases  in  my  list/ 
there  were  only  two  in  which  the  patients 
were  seamstresses,  a 
finding  which  we  should 
hardly  have  expected, 
because,  from  a  priori 
considerations,  we  should  expect  pins  to  be  swallowed 
oftener  by  those  whose  occupation  leads  them  to  hold 
them  in  the  mouth. 

Shot  or  Bullets.  —  Of  the  heavy  bodies  which 
gain  access  to  the  appendix,  the  rhost  common  by 
far  are  shot  or  bullets.     The  earliest  mention  of  these 
is  by   Hevin    {M&m.  de  I' Acad,  royale  de  chir.,  1743, 
vol.  I,  p.  460):  **  A  great  quantity  of  shot  are  some- 
times noticed  collected  in  the  intestines,  especially  in 
the  caecum  and  appendix,  without  having  caused  the 
slightest  inconvenience."     In  my  monograph  will  be 
found  a  list  of   cases  in  which  the  following  foreign 
bodies,   other  than  pins,  were  discovered  in  the  ap- 
pendix: a  piece  of  bone,  seven  cases;  the  fin  of  a  fish, 
two  cases;    a  bristle  of  a  brush  and  a  two-inch  nail, 
each  one  case.    Since  this  list  appeared,  A.  F.  Wheat,  of  Manchester,  N.  H. 
(Amer.  Med.,  1906,  vol.  11,  p.  308),  has  reported  the  case  of  a  woman,  a^ 
factory  operative,  in  whose  appendix  was  found  a  die.    The  only  point 
bearing  on  it  was  that  the  patient  remembered  having  played  with  dice 
about  two  years  previously. 


Fig.  90. — Appendix  Containing  a  Cal- 
culus. Probably  a  Gall-stone. 
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Intestinal  Parasites.  —  Recently  considerable  attention  has  been 
directed  to  the  relation  existing  between  intestinal  parasites 
and  appendicitis.  It  has  long  been  known  that  enterozoa  are  not  uncom- 
mon occupants  of  the  appendix,  and  in  numerous  cases  they  have  escaped 
through  a  perforation  of  the  appendix  into  the  peritoneal  cavity.  Their 
etiologic  significance  in  the  production  of  appendicitis  is  still  under  dis- 
cussion. DuPALLiER  [Thbse  de  Paris)  believes  that  intestinal  worms 
cannot  perforate  walls  so  resistant,  especially  if  these  are  intact;  at  most 
they  may  enlarge  an  already  existing  perforation  by  their  passage,  or  pene- 
trate one  just  ready  to  appear.  They 
can,  however,  act  as  foreign  bodies  and 
determine  an  ulcerative  appendicitis. 


Pig.  92.— Appendix  Containing  a  Common  Pin.    R»- 
viovBD  BY  P.  B.  Lund,  Boston.    Casb  40. 


Pig.  93. — Appendix  Containing  a  Bullbt. 

The  presence  of  the  btillet  (a)  has  produced  deep 
ulceration  on  the  opposite  side  of  the  canal  (b) . 


Von  Moty  {iMncet,  1902,  vol.  2,  p.  1211)  attempts  to  make  a  distinction 
between  the  character  of  the  lesions  excited  by  the  different  varieties 
of  parasites,  and  finds  that  1  u  m  b  r  i  c  i  seem  to  be  more  often  associated 
with  gangrenous  appendicitis,  while  the  o  x  y  u  r  i  s  and  t  r  i  c  h  o  - 
c  e  p  h  a  1  u  s  lead  to  chronic  inflammatory  conditions.  Reference  to  the 
cases  cited  shows  some  confirmation  of  the  view.  While  in  many  instances 
the  association  of  lumbrici  with  perforation  of  the  appendix  may  be  a 
mere  coincidence,  it  is  readily  seen  that  the  mechanical  influence  of  this 
parasite  would  be  more  deleterious  to  the  appendix  than  that  of  the 
oxyuris  and  tapeworm,  and  therefore  the  liability  to  perforation  and  gan- 
grene would  be  greater.  The  oxyuris  is  sometimes  found  in  the  normal 
appendix  in  large  numbers  and  may  cause  attacks  of  severe  spasmodic 
pain,  simulating  appendicitis.  These  cases  have  been  carefully  studied  by 
10 
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Arbor6 -Rally  (Arch,  de  mid.  des  enfants,  December,  1900)  and  by 
Metchnikoff  (Jour,  des  praticiens,  March  23,  1901),  who  have  urged 
the  careful  examination  of  the  stools  for  the  worms  or  ova.  Again,  how- 
ever, these  parasites  are  found  in  the  acutely  inflamed  appendix  and  pos- 
sibly provoked  the  attack.  They  are  most  frequent  in  children.  Thus 
Erdmann,  among  29  cases  of  acute  appendicitis  in  children,  in  four  instances 
found  from  6  to  30  pin-worms  in  the  appendix.  The  same  writer  has 
recently  reported  (Med,  Rec,  1907,  vol.  71,  p.  759)  a  statistical  abstract 
of  100  cases  of  appendicitis  in  children  operated  upon  in   five  years, 

in  which   he  found  10  cases 
^er».*     Oj  A^     of  oxyuris  in  the  appendix. 

'  ""^  /I  A  scar  is    Lunibricoides, — 

Nine  cases  in  which  this  worm 
was  reported  as  being  found 
in  the  appendix  are  cited  in 
my  monograph,  p.  375.  An 
additional  case  has  been 
reported  by  J.  C.  Hubbard  v/ 
(Bost,  Med,  and  Surg,  J  our., 
Sept.,  1903),  which  occurred 
in  a  patient  sixteen  years  old, 
where  there  was  general  peri- 
tonitis. At  partial  autopsy  a 
Itunbricoid  worm  was  foimd 
free  in  the  peritoneal  cavity 
and  another  half-way  through 
a  perforation  in  the  appendix. 
Oxyuris. — Eleven  cases  re- 
ported by  eight  persons  are 
collected  in  my  monograph, 
p.  376.  To  these  should  be 
added  six  cases  reported  by 
Erdmann  (loc,  cit,)  and  a  case 
reported  by  J.  C.  Hubbard 
(loc.  cit,)  of  general  perito- 
nitis and  death  following  perforation  in  a  child  nine  years  old,  where 
two  small  worms  were  found  in  the  appendix   at  the  autopsy. 

Other  Parasites, — There  are  numerous  instances  on  record  in  which 
worms  of  various  kinds  have  been  found  in  the  inflamed  appendix. 
Hunter  Robb  had  a  case  of  tapeworm  in  the  appendix,  Metchnikoff 
one  of  trichocephali,  and  Sholler  and  Birsch-Hirschfeld  one  of  echino- 
coccus.  Aireton  relates  a  case  of  Bilharzia  disease  in  which  the  eggs  of 
the  parasite  were  lodged  exclusively  in  the  appendix  (loc.  cit,,  p.  377). 
Pathogenicity  of  Foreign  Bodies  and  Concretions. — The  direct 
influence  of  pointed  bodies  in  producing  inflammation  of  the  appendix 
Ls  evident  in  some  of  the  cases  cited,  but  it  is  a  remarkable  fact  that  in 


Fio.  94. — Appendix  Containing  a  Lumbricus.    Removed  by 
C.  F.  Brower. 
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most  instances,  especially  in  the  case  of  pins,  there  was  proof  that  the 
foreign  body  had  been  present  for  a  long  period  before  this  acute  process 
developed,  in  many  cases  lying  quiescent  in  the  appendix  until  encrusted 
with  calcareous  material,  and,  finally,  determining  the  site  of  a  perforation, 
rather  than  inducing  the  acute  inflammatory  attack.  In  two  cases  the 
acute  process  was  directly  traceable  to  trauma,  the  foreign  body,  in  one 
case  a  pin,  being  merely  a  predisposing  factor.  In  another  case  there  was 
a  history  of  the  pin  having  been  swallowed  a  year  previously  to  the  acute 
attack,  which  was  immediately  induced  by  a  kick  on  the  abdomen. 

In  a  case  described  by  V6ron  (Presse  m6d.,  1902)  the  pin  had  been 
swallowed  years  before  the  first  symptoms  of  appendicitis  developed. 
The  following  case,  observed  in  the  clinic  of  W.  H.  Halsted,  shows  how 
a  large  pin   can  harmlessly  travel   the   alimentary  canal,  until  finally  y 
entrapped  by  the  appendix,  when  it  becomes  a  dangerous  object. 

A  negro  boy,  seven  years  of  age,  had  a  history  of  repeated  attacks  of  abdominal  pain 
referred  to  the  right  iliac  region  and  accompanied  by  vomiting.  Fotir  days  before  admis- 
sion he  suffered  from  a  feeling  of  distention,  followed  by  cramps  and  vomiting.  He  was 
found  lying  upon  his  back,  with  his  knees  drawn  up;  the  abdomen  slightly  distended, 
and  the  iliac  region  protected  by  his  hands.  Abdominal  rigidity  and  spasm  were  limited 
to  this  region.  The  temperattu^  was  103.2**  F.;  leucocytes  11,000.  Operation  disclosed 
a  pathc^ogical  anastomosis  of  the  tip  of  the  appendix  with  the  ileum,  through  which  a 
4-inch  pin  had  passed,  producing  perforation  in  the  opposite  side  of  the  ileum,  the  head 
remaining  in  the  appendix.  The  appendix  was  removed,  both  openings  closed,  and  a  gauze 
drain  put  in  place.  Early  the  following  morning  the  child  appeared  to  be  doing  well,  when 
he  suddenly  became  unconscious  and  died  in  a  few  minutes.  Autopsy  revealed  no  definite 
cause  for  death. 

In  the  majority  of  instances,  however,  there  is  evidence  that  the 
foreign  body  excites  a  chronic  inflammatory  reaction  which  ultimately 
results  in  an  acute  process  or  leads  to  abscess  formation.  In  one  case  a 
localized  abscess  was  opened  and  drained,  but  death  resulted  from  general 
peritonitis  consequent  upon  the  perforation  of  the  abscess  w^all  by  a  pin. 
A  striking  feature  is  the  frequent  association  of  abscess  of  the  liver  with 
the  presence  of  a  pin  in  the  appendix.  This  was  observed  in  8  cases.  In 
these  cases,  with  one  exception,  the  pin  had  evidently  been  contained  in 
the  appendix  for  a  long  time  and  had  excited  a  chronic  diffuse  inflammation 
associated  with  a  slight  purulent  process,  a  condition  most  favorable  to 
the  production  of  liver  abscess. 

Other  sharp  objects,  such  as  pieces  of  bone  and  fish-fins,  usually  provoke 
the  inflammatory  attacks  by  producing  abrasions  of  the  mucosa  and  thus 
promoting  the  invasion  of  infective  microbes. 

The  r61e  of  shot,  bullets  and  similar  bodies  resembles  that  of  concre- 
tions, which  is  purely  passive  or  indirect.  Such  bodies  may  occasionally 
produce  abrasions  of  the  mucous  membrane,  but,  as  a  rule,  they  act 
indirectly  by  obstructing  the  lumen,  or  by  causing  pressure  anaemia  of  the 
appendix  wall  and  diminishing  the  vitality  of  the  tissue.  These  influences 
are  often  latent  until  brought  into  play  by  some  accessory  factor,  usually 
a  marked    physiologic   or   traumatic   congestion.     The   experiments   of 
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Roger,  Beaussenat,  Adrian,  and  others  demonstrate  that  a  smooth, 
rounded,  foreign  body  in  the  healthy  appendix  has  no  influence  in  pro- 
ducing inflammatory  changes  and  is  usually  soon  expelled.  Hevin  {M^n, 
de  I' Acad,  royale  de  chir.,  1743,  vol.  i,  p.  460)  called  attention  to  the  fact 
that  a  great  quantity  of  shot  is  sometimes  found  collected  in  the  intestine, 
especially  in  the  caecum  and  appendix,  without  causing  the  least  incon- 
Vvenience.  In  one  instance  122  robin  shot  were  found  in  the  appendix  of 
an  old  man  who  during  Ufe  had  had  no  symptoms  referable  to  the  appendix. 
Concretions  are  seldom  or  never  found  in  the  healthy  appendix,  but  it 
is  a  generally  accepted  opinion  that  the  chronic  inflammatory  changes 
usually  present  are  the  cause  of  the  formation  of  the  concretion  and  not 
the  result  of  its  presence. 

Enterozoa  have  a  twofold  influence  in  the  causation  of  appendicitis: 
a  passive  r61e,  as  in  the  case  of  enteroliths,  and  a  direct  effect  by  injuring 
the  mucosa.  The  general  view,  as  stated  above,  is  that  the  parasite  does 
not  produce  a  perforation  of  the  appendix,  but  merely  profits  by  the  rupture 
which  results  from  a  perforated  ulcer.  While,  however,  it  is  not  probable 
that  the  parasites  can  penetrate  the  normal  intestinal  wall,  it  must  not 
be  forgotten,  as  emphasized  by  Metchnikoff,  that  they  can  produce 
erosions  of  the  mucosa  and  inoculate  it  with  the  microbes  with  which 
they  are  covered.  Metchnikoff  cites  a  case  of  Girard's,  who  foimd  two 
trichocephali  in  the  appendix,  the  anterior  part  of  one  being 
buried  in  the  depths  of  the  mucosa. 

FINAL  CAUSES. 

/  The  immediate  cause  of  appendicitis  is  always  microbic  infection. 

The  normal  appendix  contains  in  its  canal  the  infective  agents,  which, 
innocuous  in  the  healthy  bowel,  only  wait  the  appearance  of  circum- 
stances favorable  to  the  exercise  of  their  activities.  The  experiments  of 
Roger  {Les  Maladies  Infectieuses) ^  of  Klecki  (Ann.  de  VInstit.  Pasteur, 
1899),  and  others  have  shown  that  it  is  not  necessary  to  introduce  virulent 
bacteria  into  the  appendix  to  produce  an  inflammation.  The  aseptic 
ligature  of  the  bowel,  forming  a  closed  tube,  and  the  consequent  stagna- 
tion of  the  contents,  increase  the  virulence  of  the  contained  micro-organ- 
isms, and  when  to  this  is  added  a  slightly  diminished  resistance  of  the 
tissues,  all  the  conditions  necessary  for  an  inflammatory  outbreak  are  at 
hand.  As  already  explained,  a  virtual  vase  clos  is  produced  in  the  appendix 
under  various  circumstances.  Moreover,  it  has  been  demonstrated  by 
experiments  that  micro-organisms  which  are  incapable  of  affecting  healthy 
tissue  easily  invade  tissue  slightly  altered  by  traumatism.  But  there  are 
also  cases  in  which  there  is  no  evidence  of  obstruction  or  of  injury.  The 
J  experiments  of  Chastanet  (Th^se  de  Paris,  1897)  showed  that  appendicitis 
could  be  produced  in  the  rabbit  by  making  it  swallow  bacterial  cultures. 
The  appendix  is  affected  to  the  same  extent  as  the  rest  of  the  digestive  tube, 
but  w4th  it  repair  seems  less  easy.  Beaussenat  (Rev.  de  gyn.  et  de  chir. 
abdom.,   1897)  by  feeding  rabbits  with  contaminated  meat  produced  a 
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severe  intestinal  catarrh  and  also  found  in  the  appendix  swelling  of  the 
follicles,  small  abscesses  in  the  mucous  membrane,  and  infection  of  the 
organ.  These  changes  were  still  present  at  a  time  when  the  other  intes- 
tinal lesions  had  healed.  He  concludes  from  this  that  the  vermiform 
appendix  has  a  very  slight  tendency  to  a  restitutio  ad  integrum.  Reclus 
(Sent.  nUd,,  1897,  p.  237)  believes  that  a  propagated  infection  from  the 
caecum  is  answerable  for  a  certain  number  of  cases  of  appendicitis,  explain- 
ing the  sequence  of  events  by  the  theory  of  stagnation  and  exalted  bac- 
terial virulence.  Whereas  in  other  portions  of  the  canal  the  conditions 
are  favorable  for  the  healing  of  the  inflanamation,  in  the  appendix,  owing 
to  its  physical  peculiarities,  the  inflammation  is  rendered  more  intense. 
Nicola YSEN  {Zeit.  f,  Chir.,  1903,  p.  719),  as  a  result  of  his  experiments 
and  from  clinical  observation,  comes  to  the  conclusion  that  appendicitis 
is  primarily  due  to  the  extension  of  an  infective  enteritis.  Dieulafoy 
{Bull,  de  VAcad.  de  m^d,,  Paris,  1904)  believes  that  in  associated  suppura- 
tive cholecjrstitis  and  appendicitis  the  involvement  of  the  appendix  is 
secondary,  and  is  due  to  descending  infection.  He  strongly  insists  upon 
the  importance  of  inquiry  for  antecedent  gall-stones  and  of  examining 
the  gall-bladder  in  every  case  of  appendicitis. 

Appendicitis  as  a  Local  Expression  of  a  General  Infection. — The  fre-  / 
quent  association  of  appendicitis  with  rheumatism  and  other  constitu- 
tional diseases,  and  the  apparent  occurrence  of  appendicitis  in  the  form 
of  small  epidemics,  have  forcibly  impressed  many  recent  observers  with 
the  idea  of  the  existence  of  an  etiologic  relationship  between  the  general 
infections  and  inflammations  of  the  appendix,  some  writers  going  to  the 
extent  of  regarding  all  appendicitides  as  the  local  expression  of  a  general 
infection;  while  others,  again,  noting  chiefly  its  association  with  influenza, 
claim  that ''  grip  is  the  true  cause  of  appendicitis.  *'  According  to  Golubof 
(quoted  from  Adrian,  Mitt.  a.  d.  Grenz.  des  Med.  u.  Chir.y  1901,  vol.  7,  p. 
407),  on  the  other  hand,  inflammation  of  the  appendix,  in  the  majority 
of  cases,  is  an  infectious  disease  sui  generis, — an  affection  which  is  peculiar 
to  the  appendix  to  the  same  degree  as  angina  foUicularis  to  the  tonsils, 
and  dysentery  to  the  colon.  Reclus  and  others,  while  recognizing  the 
influence  of  general  infections,  believe  that  appendicitis  is  not  a  disease 
one  and  indivisible,  but  is  produced  by  various  causes,  some  of  a  local, 
others  of  a  more  general  character.  In  all  cases  the  predisposing  influ- 
ences existing  in  the  appendix  are  important. 

Tripier  and  Paviot  (Sem.  mid.,  1899,  p.  73)  came  to  the  conclusion 
that  in  appendicitis,  as  in  the  majority  of  intestinal  lesions,  a  general 
infectious  origin  should  be  more  frequently  recognized.  The  association 
may  be  more  or  less  remote,  as  the  previous  disease  may  have  occasioned 
one  or  more  attacks  of  latent  appendicitis  before  giving  place  to  an  attack 
which  manifests  itself  by  the  characteristic  symptoms. 

Relation  to  Rheumatism. — The  etiologic  relation  between  appendi- 
citis and  rheumatism  was  a  matter  of  frequent  comment  by  the  older 
writers,  and  the  theses  which  appeared  on  diseases  of  the  right  iliac  fossa 
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between  the  years  1840  and  i860  are  full  of  allusions  to  the ' connection 
between  the  two.  The  first  suggestion  of  it  in  modem  times,  which  has 
come  to  my  notice,  is  that  of  Sir  James  Grant  (N.  Y,  Med.  Rec,  1893, 
vol.  II,  p.  609),  who  described  a  case  in  a  girl  of  twelve,  whose  illness 
began  with  pain  in  the  feet,  followed  in  two  days  by  a  typical  attack  of 
appendicitis.  Four  days  later  she  presented  the  signs  of  acute  rheumatism 
with  involvement  of  the  shoulders  and  elbows.  Since  this  publication 
numerous  similar  observations  have  appeared,  that  seem  to  show  the 
existence  of  a  definite  relation  between  the  two  ailments.  It  is  important 
to  note,  as  emphasized  by  Finney  and  Hamburger  (Atner.  Med.,  Decem- 
ber 14,  1 901),  that  the  articular  disease  may  precede  as  well  as  accompany 
or  follow  the  appendical  inflammation.  The  association  of  tonsillitis  and 
appendicitis  has  also  been  established  by  numerous  observations.  The 
frequent  connection  of  tonsillitis  and  rhetunatic  fever  is  now  generally 
conceded.  The  tonsillar  affection  may  precede  the  joint  affection  or  may 
appear  simultaneously  with  it.  In  explanation  of  many  cases  of  appendi- 
citis recent  observers  have  emphasized -the  analogies  existing  between  the 
appendix  and  the  tonsils.  These  analogies  relate  not  only  to  the  anatomic 
peculiarities  of  the  two  structures,  but  also  to  their  predisposition  to  inflam- 
matory affection,  especially  at  a  youthful  age.  In  one  of  Finney's  three 
cases  of  appendicitis  associated  with  rheumatism,  there  was  a  history  of 
repeated  attacks  of  rheumatism  associated  with  tonsillitis,  and  finally  of 
appendicitis  associated  with  articular  rheumatism  and  tonsillitis.  In  the 
surgical  clinic  of  the  Johns  Hopkins  Hospital,  there  were  three  instances, 
out  of  91  cases  of  simple  acute  appendicitis,  in  which  tonsillitis  preceded 
by  a  few  hours  the  onset  of  the  appendical  symptoms.  The  wider  subject 
of  the  relation  of  appendicitis  to  the  general  infections,  was  prominently 
brought  forward  by  Jalaguier,  who  observed  the  association  of  appendi- 
citis with  joint  rheumatism  and,  later,  of  appendicitis  following  measles, 
mumps,  scarlet  fever,  typhoid  fever,  and  chicken-pox.  Animal  experi- 
mentation has  demonstrated  that  the  l5niiphoid  tissue  of  the  appendix 
is  the  seat  of  choice  for  the  localization  of  infective  organisms  derived 
from  the  general  circulation.  Adrian  succeeded  in  producing  appendi- 
citis by  injecting  suspensions  of  bacteria  into  the  ear  vein  of  the  rabbit. 
In  these  experiments  microscopic  lesions  were  constantly  demonstrable 
in  the  mucosa  of  the  appendix  before  either  gross  or  histologic  changes 
could  be  detected  in  other  portions  of  the  intestine. 

Relation  to  Influenza. — ^The  experimental  proof  of  the  suscepti- 
bility of  the  appendix  to  become  the  seat  of  a  localized  process  in  general 
infections  makes  us  more  ready  to  accept  the  clinical  evidence.  The  most 
frequent  examples  are  found  in  the  association  of  influenza  and  appendi- 
citis. In  all  large  epidemics  it  is  repeatedly  observ^ed  that  the  intestine  is 
more  or  less  seriously  injured ;  indeed,  as  Osler  remarks,  the  brunt  of  the 
catarrhal  affection  may  fall  upon  the  gastro-intestinal  mucous  membrane. 
It  should  not,  therefore,  be  a  matter  of  surprise  if  in  the  appendix,  which 
is  already  prepared,  a  more  severe  process  frequently  arises.    During  the 
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late  epidemics  of  la  grippe  an  increase  in  the  number  of  cases  of  appendi- 
citis and  a  frequent  connection  between  the  two  diseases  has  been  noticed 
by  many  careful  observers.  Finney  {loc,  cit.)  observed  an  increase  in  the 
frequency  of  appendicitis  during  a  recent  epidemic  and  a  close  relation 
existing  between  the  two  ailments.  In  at  least  six  instances  the  appendi- 
cal  inflammation  appeared  during  or  soon  after  an  attack.  Sonnenburg 
considers  it  to  be  an  established  fact  that  during  an  epidemic  of  la  grippe 
inflammation  of  the  appendix  is  much  more  frequent. 

Abb6  {personal  communication)  has  seen  some  cases  of  appendicitis 
occasioned  by  influenza  in  which  the  affection  seemed  concentrated  in  the 
appendix,  producing  acute  inflammation  with  follicular  ulcers  and  some 
hemorrhage.  The  swelling  of  the  regional  lymph  glands  is  characteristic. 
A  further  evidence  of  the  relation  of  the  appendicitis  to  a  general 
infection  is  its  frequent  occurrence  in  epidemic  form.  F.  Franke  mentions  / 
three  cases  of  appendicitis  in  three  brothers  at  one  time;  the  relation 
between  the  affection  and  a  then  prevalent  epidemic  of  influenza  could 
not  positively  be  established.  In  Qther  instances,  although  there  was  no 
direct  evidence  of  the  relation  of  the  appendical  inflammation  to  a  specific 
infectious  disease,  the  simultaneous  appearance  in  two  or  more  members 
of  the  same  family  was  very  suggestive  of  a  general  infectious  origin.  / 

Relation  to  Varioloid,  Scarlatina,  etc. — Leudet  {Arch.  g6n,  de  J 
mA/.,  1859,  vol.  104,  pp.  137-316)  describes  cases  of  perforative  appendi- 
citis accompanying  varioloid.  The  association  of  appendicitis  with  scarlet 
fever  has  also  been  frequently  observed.  An  interesting  example  recently 
communicated  to  me  is  as  follows:  A  boy,  eight  years  old,  was  taken  ill 
with  a  severe  attack  of  scarlet  fever  accompanied  by  abscess  of  the  neck 
glands,  and  three  weeks  later  was  operated  on  for  acute  appendicitis. 
Turk,  while  attending  this  case,  developed  an  erysipelatous  throat,  sup- 
posed to  be  scarlet  fever,  and  fourteen  days  later  had  an  acute  attack  of 
appendicitis  associated  with  exudate.  Blood  from  Turk  was  injected  into  a 
rabbit,  and  on  its  death,  streptococci  were  obtained  from  the  heart's  blood. 
Relation  to  Measles. — Dr.  T.  R.  Wright,  of  Augusta,  Georgia,  has 
reported  (personal  communication)  a  case  of  well  defined  appendicitis 
which  developed  during  an  attack  of  measles.  After  four  days  the  patient  / 
was  operated  upon  and  an  abscess  with  spreading  peritonitis  was  found.  ^ 
Death  occurred  on  the  third  day  after  the  operation,  from  pneumonia. 
PoLjAKOW  (Cent.  f.  Chir,,  1902,  p.  206)  observed  a  case  of  simultaneous 
appendicitis  and  pneumonia  due  to  the  presence  of  the  staphylococcus. 
The  appendicitis  improved  after  six  or  seven  days,  leaving  a  finger-thick 
infiltration.    The  pneumonia  ended  by  crisis  on  the  ninth  day. 

Another  argument  in  favor  of  this  connection  in  some  cases  of  appen- 
dicitis is  the  occurrence  of  marked  constitutional  disturbances  preceding  the 
appearance  of  local  symptoms.  In  several  of  our  cases  one  or  two  days' 
illness  characterized  by  headache  and  general  malaise  preceded  the  onset 
of  abdominal  symptoms.  In  one  case  in  a  girl  of  fifteen,  the  illness  began 
with  pain  in  the  chest  and  back,  malaise,  and  slight  cough.     She  slept 
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poorly,  and  the  next  day  felt  too  ill  to  get  up,  was  feverish  and  had  no 
appetite.  Later  in  the  day  pain  began  in  the  right  iliac  fossa  and  a  typical 
case  of  appendicitis  developed.  In  another  case  there  was  pain  in  the 
back  and  head;  and  in  still  another,  backache  was  present  for  one  or 
two  days  before  the  onset  of  local  symptoms. 

These  clinical  observations  and  the  a  priori  evidence  derived  from 
animal  experimentation  do  not,  however,  warrant  any  positive  deduction 
regarding  the  existence  of  a  causal  relationship  between  the  general  infec- 
tion and  inflammation  of  the  appendix,  and  in  the  absence  of  bacterio- 
logical demonstration  such  deductions  are  open  to  criticism.  In  frequent 
instances  the  pneumococcus  has  been  stated  to  be  the  peccant 
microbe,  but  so  far  as  I  can  find,  these  observations  all  lack  the  demon- 
stration of  the  capsule,  and  in  the  absence  of  this  it  is  well  known  how 
easily  this  organism  is  confused  with  the  streptococcus.  Adrian 
claims  to  have  demonstrated  the  influenza  bacillus  in  a 
peri-appendical  abscess  following  an  attack  of  la  grippe,  but  unfortunately 
no  description  of  the  morphological  and  cultural  properties  of  the  organ- 
ism are  given.  Further  investigation  along  these  lines  will  doubtless 
reveal  the  true  facts  of  the  case.    To  sum  up,  I  would  say  that: 

1.  A  previous  inflammation  renders  the  appendix  susceptible  to 
further  attacks. 

2.  The  most  important  cause  of  appendicitis  is  digestive  disturbance. 

3.  Acute  or  chronic  enterocolitis  may  be  occasionally  an  exciting  cause. 

4.  Enteroliths  and  foreign  bodies  usually  play  a  passive  r61e.  Pointed 
bodies  and  enterozoa  may  be  direct  exciting  causes. 

5.  The  clinical  evidence  is  in  favor  of  an  intimate  relation  between 
appendicitis  and  rheumatic  fever. 

6.  Animal  experimentation  and  clinical  demonstration  make  it  plain 
that  general  infection  is  frequently  the  exciting  cause  of  acute  appendicitis. 

7.  It  is  not  yet  determined  whether  the  general  infection  merely  acts 
as  an  exciting  factor  by  preparing  a  suitable  soil  for  the  activities  of  the 
intestinal  bacteria,  or  whether  the  specific  micro-organism  is  the  direct 
cause  of  inflammation  of  the  appendix. 
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CHAPTER  X. 

CLINICAL  fflSTORY. 

Introductoiy.  —  Any  attempt  at  describing  the  symptomatology  of 
appendicitis  must  be  preceded  by  the  statement  that  any  or  even  most 
of  its  characteristic  symptoms  may  be  absent  in  the  beginning  of  any 
given  case,  or  even  throughout* its  entire  course;  and  that  the  clinical 
phenomena  of  the  disease  are  not  a  reliable  criterion  of  the  pathological 
changes  in  progress,  as  symptoms  of  the  most  pronotmced  character  ac- 
companying certain  lesions  in  one  case  may  fail  to  appear  with  them  in 
another.  S.  W.  Gay  characterizes  appendicitis  as  the  most  treacherous 
of  known  diseases,  insidious  in  its  manifestations,  uncertain  in  its  career, 
and  liable  to  sudden  changes  which  at  any  moment  may  put  the  patient 
in  a  condition  of  extreme  peril.  It  is  a  matter  of  common  experience  to 
find  a  mild  attack  which  is  apparently  subsiding,  develop  symptoms  of 
the  gravest  significance;  while,  in  other  instances,  the  most  ominous 
symptoms  are  sometimes  followed  by  a  speedy  recovery.  The  wider  the 
experience  of  the  surgeon  in  dealing  with  the  protean  forms  of  this  disease, 
the  less  confidence  will  he  have  in  formulating  any  definite  conclusions 
regarding  the  interpretation  of  its  individual  symptoms,  and  particularly 
concerning  their  prognostic  value.  But,  although  this  fact  should  always 
be  borne  in  mind,  it  must  be  added  that  with  few  exceptions  appendicitis 
ought  alwa5rs  to  be  recognized,  and  we  may  accept  with  little  reserve  the 
dictum  of  DiEULAFOY  that  **no  one  should  die  of  appendicitis/*  More- 
over, the  association  of  certain  symptoms  and  their  preceding  history 
produce  a  definite  clinical  picture  in  the  presence  of  which  it  is  justifiable 
to  assume  the  existence  of  certain  lesions;  and  while  it  is  rarely  safe  to 
foretell  the  future  course  of  events  from  the  symptoms  present  at  any 
single  stage  of  the  attack,  it  may  be  possible  to  express  with  some  assur- 
ance an  opinion  regarding  the  outcome  of  the  disease  if  immediately 
arrested  by  operation.  Thus,  in  the  majority  of  cases,  it  is  possible  to 
determine  the  existence  of  acute  or  chronic  appendicitis,  and  the  presence 
or  absence  of  abscess  formation,  or  of  a  diffuse  or  generalized  peritonitis ; 
but  there  is  no  symptom-complex  from  which  we  can  determine  the  exact 
amoimt  of  injury  under  which  the  appendix  itself  is  laboring,  nor  recognize 
whether  perforation  is  impending  or  a  purulent  peri-appendicitis  being 
successfully  walled  in.  Allowing  for  uncertainty  due  to  these  facts,  we 
may  divide  appendicitis  for  clinical  purposes  into  two  classes — acute  and 
chronic;  and  these  may  be  more  explicitly  considered  according  to  the 
presence  or  absence  of  suppurative  peri-appendicitis,  of  general  peritonitis, 
or  of  remote  metastatic  infections. 
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SYMPTOMS  OF  ACUTE  APPENDICITIS. 


Acute  appendicitis  may  have  a  sudden  onset ;  dr  it  may- 
be insidious  in  character,  being  ushered  in  with  symptoms  of  moderate 
severity  which  steadily  grow  worse;  or  it  may  possibly  exhibit  occa- 
sional remissions.  In  a  ntmiber  of  cases  a  feeling  of  general  malaise  pre- 
cedes the  onset  of  the  attack.  The  early  symptoms  may  include  pain, 
tenderness,  rigidity,  muscle  spasm,  nausea,  vom- 
iting, and  constitutional  disturbance;  distention 
and  tumor  may  also  be  present.  The  time  at  which  these  sjrmptoms 
appear,  how^ever,  is  variable,  and  some  of  them  may  never  occur  at  all. 
The  most  constant,  most  characteristic,  and  most  important  symptoms 
of  all  are    pain    and    rigidity. 

Pain. — This  symptom  is  always  present  at  some  stage  of  the  disease, 
although  it  is  occasionally  very  evanescent.  Sometimes  suddenly,  or  some- 
times gradually,  the  patient  is  seized  with  sharp  cramp-like  pains  in  the 
abdomen.  The  attack  of  pain  may  come  on  as  suddenly  as  if  the  patient 
were  shot,  as  in  a  case  described  by  J.  D.  Bryant,  where  a  lieutenant, 
when  feeling  perfectly  well,  was  seized  with  a  sudden  pain  in  the  right 
inguinal  region  so  severe  that  he  could  not  move.  Poncet  relates  a  simi- 
lar case  in  a  soldier,  who  described  the  attack  as  "like  the  shot  of  a  gun." 
In  one  case  in  the  Johns  Hopkins  Hospital,  a  man,  aged  twenty,  was  at 
work  when  seized  with  abdominal  pain  so  sudden  and  severe  as  to  cause 
him  to  fall  to  the  ground,  and  in  another  instance  the  patient  fainted  at 
the  first  attack  of  the  pain.  A  sudden  onset  with  acute  abdominal  pain, 
the  patient  being  habitually  in  good  health,  was  noticed  in  43  per  cent, 
of  the  cases  admitted  to  the  Johns  Hopkins  Hospital.  Of  the  remaining 
cases,  some  began  with  slight  symptoms  gradtially  increasing  in  severity, 
but  in  a  considerable  number  the  onset  of  acute  symptoms  was  preceded 
by  two  or  three  days  of  lassitude  and  headache  or  slight  digestive  disturb- 
ance. The  initial  pain  may  be  located  in  the  right  lower  abdomen,  but  is 
commonly  referred  to  some  other  region.  In  about  one-third  of  the  cases 
at  the  Johns  Hopkins  Hospital  the  pain  began  in  the  right  iliac  fossa.  In 
20  per  cent,  there  was  no  definite  localization,  the  pain  radiating  through 
the  whole  abdomen.  The  second  most  frequent  location  was  in  the  tmibili- 
cal  region,  and  in  somewhat  fewer  cases  the  primary  pain  was  in  the  epigas- 
trium. In  one  case  the  attack  began  with  pain  immediately  to  the  left 
of  the  epigastric  region ;  again  it  was  referred  to  the  right  hjrpochondrium ; 
and  in  two  or  three  instances  pain  in  the  back  was  the  earliest  symptom. 
In  one  instance  the  patient  complained  of  pain  in  the  right  testicle  for 
two  days  before  it  extended  to  the  inguinal  region.  At  the  onset  the  pain 
is  paroxysmal,  cramp-like,  and  radiating.  It  is  exceedingly  severe,  some- 
times indeed  agonizing,  and  the  patient  may  not  be  able  to  straighten 
up  or  stand  during  the  paroxysms.  There  may  be  complete  freedom  from 
pain  in  the  intervals,  but,  as  a  rule,  a  feeling  of  soreness  persists.  The 
paroxysmal  character  of  the  pain  lasts  from  one  to  several  hours,  and  in 
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some  instances  continues  throughout  the  attack;  but  sometimes  after 
the  first  onset  there  is  a  cessation  of  this  pain  for  several  hours  or  even 
as  much  as  a  day.  In  some  cases  the  pain  at  first  is  shght  and  indefinite, 
and  then  gradually  increases  in  severity.  It  may  begin  as  a  vague,  cramp- 
like sensation,  or  as  a  diffuse  soreness  increasing  in  intensity,  and  finally 
settling  in  the  right  iliac  fossa.  After  a  few  hours  the  pain  almost  always 
becomes  localized  in  the  right  lower  abdomen,  and,  as  a  rule,  assumes  a 
different  character,  becoming  less  intense  but  more  continuous.  Often, 
however,  acute  exacerbations  may  be  brought  on  by  movement,  especially 
movement  involving  the  psoas  muscle.  Hence  the  patient  lies  in  the 
dorsal  position,  and  often  with  the  legs  flexed,  in  order  to  favor  the  right 
side.  The  pain  is  also  aggravated  by  the  passage  of  flatus,  by  coughing, 
or  by  deep  respirations.  The  site  of  this  later  pain  varies  according  to 
the  position  of  the  appendix.  The  greatest  suffering,  however,  is  usually 
referred  to  the  iliac  fossa.  It  may  be  confined  to  a  very  small  area,  or  it 
may  be  diffuse,  extending  into  the  groin,  the  lumbar  region,  or  toward 
the  median  line.  In  the  case  of  an  ascending  retrocaecal  appendix,  the 
pain  may  centre  in  the  right  hypochondrium,  or  in  the  posterior  lumbar 
region,  sometimes  radiating  towards  the  scapula.  In  one  case  in  which 
this  particular  localization  of  the  pain  was  noticed,  the  tip  of  the  appendix 
was  found  in  close  proximity  to  the  base  of  the  gall-bladder  and  a  few  fine 
adhesions  surroimded  the  cystic  duct.  In  a  second  case,  the  apf)endix 
was  surrounded  by  an  inflammatory  exudate  and  a  tag  of  omentum  was 
adherent  to  the  gall-bladder.  At  other  times  the  chief  pain  is  felt  in  the 
hypogastric  or  pelvic  regions,  in  which  case  the  appendix  is  usually  found 
lodged  in  the  pelvis,  or  else  an  abscess  has  formed  there. 

Bladder  and  rectal  symptoms  are  common,  and  tho- 
racic pain  is  not  infrequent.  The  latter  is  sometimes  due  to  a  true 
pleuritis,  which,  according  to  Wolbrecht  (quoted  by  Sonnenburg), 
is  a  frequent  accompaniment  of  appendicitis.  In  many  instances,  how- 
ever, it  is  a  purely  reflex  phenomenon,  readily  explained  by  the  close 
anatomic  connection  between  the  abdominal  wall  and  the  pleura,  through 
the  intercostal  nerv^es.  In  some  cases  the  pain  is  not  at  any  time  referred 
to  the  region  of  the  appendix,  but  remains  more  or  less  diffuse  or  is  con- 
fined to  the  seat  of  the  initial  pain.  Gay,  in  relating  his  own  case,  states 
that  in  every  attack  the  pain  was  definitely  limited  to  the  epigastrium. 
There  is  some  discussion  as  to  whether  pain  in  appendicitis  ever  occurs 
without  involvement  of  the  neighboring  peritoneum,  and  whether  it  is 
ak-ays  inflammatory  or  whether  it  may  be  fimctional  in  origin.  The 
experiments  of  Lennander  {loc,  cit.)  confirmed  by  the  clinical  observations 
of  Gushing,  Mitchell,  and  others,  have  demonstrated  the  absence  of 
sensory  nerves  in  the  viscera  and  visceral  peritoneum,  but  have  shown 
that  the  parietal  peritoneum  is  exceedingly  sensitive  to  pain  impressions, 
the  very  slightest  traction  causing  acute  suffering.  They  have  proved 
that  the  appendix  may  be  lifted  up,  may  be  compressed  between  forceps, 
and  may  even  be  excised,  without  pain;   the    mesentery  also   may  be 
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ligated  without  the  knowledge  of  the  patient,  if  due  care  is  observed  not 
to  disturb  its  relations;  but  it  has  been  experimentally  demonstrated 
that  if  the  slightest  traction  is  brought  to  bear  upon  the  appendix  or  mes- 
appendix,  exquisite  pain  is  experienced.  **When  the  ileum  and  ascending 
colon  have  a  common  free  mensentery,  the  discomfort  and  pain  from 
appendicitis  are  felt  in  the  pit  of  the  stomach,  or  in  the  para-umbilical 
region,  which  is  the  segmental  area  corresponding  to  the  point  of  origin 
of  this  portion  of  the  mesentery.  In  healthy  individuals  there  is  no  sen- 
sation during  the  process  of  digestion,  and  intestinal  timiors  may  progress 
without  pain  imtil  perforation  and  peritonitis  occur.  Strong  intestinal 
peristalsis  may  produce  only  a  sensation  of  rumbling,  but  when  the  parts 
of  the  intestine  which  have  no  mesentery,  or  those  fixed  to  the  parietes 
by  peritoneal  reduplication  or  adhesions,  are  over-distended,  there  will 
be  tension  upon  the  nerves  in  the  subserosa,  and  each  contraction  will 
cause  colicky  pains.*'  The  initial  colicky  pain  in  appendicitis  is  partly 
explained  by  the  assumption  that  the  primary  inflammatory  reaction 
excites  abnormal  peristaltic  contractions,  but  is  probably  due  to  the  dis- 
tention with  flatus  of  the  inflamed  caecal  area,  and  it  is  often  relieved  by 
the  passage  of  flatus. 

The  secondary  localization  of  the  pain  is  due  to  involvement  of  the 
neighboring  parietal  peritoneum.  The  appendix  is  adherent  to  some 
point,  or  the  peritoneum  is  inflamed,  or  there  is  a  lymphangitis  or  lympha- 
denitis caused  by  the  infective  microbes  or  their  toxic  products.  Lennan- 
DER  believes  that  possibly  the  toxic  substances  from  the  diseased  appendix 
may  cause  pain  by  a  direct  chemical  action  upon  the  cerebrospinal  ner\'es. 
This  pain  lessens  in  intensity  after  a  few  hours,  and  in  simple  cases  usually 
ceases  in  from  twenty-four  to  forty-eight.  Occasionally,  it  is  very  evanes- 
cent, disappearing  in  two  or  three  hours.  An  increase  in  the  local  infection 
is  usually  marked  by  the  continuance  of  the  pain,  which  also  becomes 
more  intense.  A  sudden  sharp  pain  after  a  temporary  subsidence  often 
means  a  perforation  or  a  beginning  general  infection.  A  sudden  lull  in 
the  local  symptoms,  not  accompanied  with  a  corresponding  improve- 
ment in  the  general  condition  ^' accalmies  traitresses*'),  is  an  ominous 
symptom,  and  usually  indicates  gangrene,  the  rupture  of  a  pus  sac,  or  an 
unusually  virulent  infection.  If  the  pain  again  becomes  generalized,  a 
spreading  infection  of  the  peritoneum  maybe  suspected.  General  toxaemia, 
on  the  other  hand,  is  often  marked  by  the  complete  cessation  of  all  pain. 

Tenderness. — ^Tenderness  on  pressure  possesses  a  significance  of  such 
great  value  that  the  surgeon  hesitates  to  make  a  diagnosis  of  appendi- 
citis in  its  absence ;  nevertheless  it  is  a  symptom  which  must  be  estimated 
with  considerable  caution  and  \\4th  due  allowance  for  the  temperament 
of  the  individual.  It  is  easily  exaggerated  by  neurotic  patients,  but, 
as  pointed  out  by  M.  H.  Richardson,  exquisite  tenderness  is  not  easily 
feigned,  and,  if  the  patient's  attention  is  diverted,  can  be  accurately  gauged. 
It  is  a  particularly  important  sign,  in  that  it  usually  persists  after  spon- 
taneous pain  has  ceased,  and  is  present  so  long  as  an  active  inflammator\' 
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reaction  is  going  on.  A  good  example  of  this  latter  fact  is  afforded  by 
the  following  case  from  the  surgical  clinic  of  the  Johns  Hopkins  Hospital. 
The  patient  had  gone  to  bed  in  his  usual  health,  but  on  rising  he  was  seized 
with  colicky  pain  distributed  over  the  whole  abdomen,  accompanied  with 
nausea  and  a  slight  chill.  In  two  hours  the  pain  became  localized  in  the 
right  iliac  region.  At  the  end  of  seven  hours  after  the  onset  the  pain  en- 
tirely ceased  and  did  not  return.  When  admitted,  eleven  hours  after 
the  beginning  of  the  illness,  there  was  a  slight  elevation  of  temperature 
and  pulse  and  the  abdomen,  although  not  distended,  manifested  slight 
tenderness  over  the  whole  right  lower  quadrant  and  exquisite  tenderness 
over  McBumey's  point,  associated  with  localized  rigidity  and  muscle 
spasm.  There  was  a  leucocytosis  of  34,000.  Operation  revealed  an  acutely 
inflamed  appendix,  adherent  by  its  tip  and  covered  with  flakes  of  fibrin. 
The  point  of  greatest  tenderness  often  corresponds  exactly  with  McBumey's 
point,  but  frequently  the  most  sensitive  spot  is  a  little  above,  or  below, 
or  to  the  iimer  or  outer  side  of  this  area.  It  corresponds  to  the  site  of 
the  appendix  and  is  most  marked  over  the  diseased  portion.  For  example, 
E.  Pond  (Med.  Rec,  1898),  in  the  case  of  a  boy  twelve  years  old,  found 
slight  rigidity  of  the  right  rectus  muscle,  more  marked  in  its  upper  half. 
There  was  but  slight  pain  on  deep  pressure  in  the  iliac  region,  but  in  the 
posterior  and  outer  part  of  the  abdomen  there  was  a  swelling  with  extreme 
rigidity  of  the  muscles,  and  at  a  point  2  cm.  below  the  kidney,  a  spot 
which  was  **as  sore  as  a  boil.**  At  operation  the  point  of  the  gangrenous 
appendix  was  found  in  a  position  exactly  corresponding  to  the  sensitive 
spot.  Sometimes  there  is  tenderness  on  pressure  in  the  left  side  of  the 
abdomen,  but  this  is  usually  accompanied  with  more  intense  pain  referred 
to  the  region  of  the  appendix.  This  reflex  pain  is  often  an  indication  of 
peritoneal  irritation.  It  is  not  unusual  to  find  that  the  pain  is  not  felt 
while  presstu"e  is  being  brought  to  bear  upon  the  abdomen,  but  that  on 
removing  the  hand  sharp  pain  ensues.  If  the  appendix  occupies  the  pelvic 
position,  tenderness  is  sometimes  only  detected  upon  rectal  or  vaginal 
examination.  Cutaneous  hyperaesthesia  is  regarded  by 
Blos  {Beit.  z.  klin.  Chir.,  vol.  32,  p.  420)  as  a  sjmiptom  of  great  impor- 
tance. Where  cutaneous  hyperaesthesia,  muscular  rigidity,  and  localized 
or  general  pain  are  present,  peritonitis  will  always  be  foimd.  It  is 
sometimes  exceedingly  vivid,  making  further  palpation  impossible. 

Rigidity. — Next  to  pain,  rigidity  is  the  most  reliable  early  sign  of 
acute  inflammation  of  the  appendix.  At  the  outset  it  is  general,  but 
soon  after  the  localization  of  the  infection  it  becomes  limited  to  the  right 
side.  General  rigidity  is  difficult  to  estimate,  for  it  is  often 
volimtary,  and  is  commonly  found  with  simple  intestinal  colic.  Uni- 
lateral rigidity,  on  the  other  hand,  is  readily  detected,  is 
not  easily  assumed,  and  is  a  definite  indication  of  underlying  mischief. 
Still  more  conspicuous  is  rigidity  limited  to  a  small  area. 
The  value  of  this  symptom  is  thus  tersely  expressed  by  Richardson: 
**  Rigidity  with  distinctly  localized  pain  strongly  suggests  appendicitis, 
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with  fever  it  almost  proves  it,  with  tumor  it  ftdly  establishes  the  diagno- 
sis." While,  however,  of  great  positive  value  and  almost  constantly  to 
be  foimd  during  the  first  stages  of  an  attack,  it  sometimes  disappears 
early,  and  in  the  most  serious  conditions  may  be  entirely  wanting  or  so 
slight  as  to  be  scarcely  recognizable.  This  is  particularly  true  in  the  pres- 
ence of  gangrene,  where  local  tenderness  and  rigidity  may  both  fail,  and 
also  in  many  cases  of  perforative  appendicitis,  where  rigidity  is  so  slight 
and  transient  as  to  escape  observation.  On  the  other  hand,  there  may 
be  pronoimced  localized  rigidity  in  the  presence  of  very  mild  infiammatorj'^ 
processes.  The  muscular  tension  is  sometimes  so  pronoimced  as  completely 
to  mask  a  tumor  mass  beneath.  As  a  rule,  the  tension  diminishes  as  the 
active  inflammatory  process  subsides  and  the  abdomen  becomes  soft. 
If  a  mass  is  present,  its  outlines  are  then  clearly  perceptible.  Increasing 
severity  of  the  local  infection,  or  the  beginning  of  a  diffuse  peritonitis 
is  marked  by  the  return  and  increase  of  the  musctdar  tension,  and  in 
extensive  peritonitis  the  abdomen  usually  becomes  uniformly  distended, 
rigid,  and  motionless.  In  some  cases,  however,  the  abdomen  is  soft  and 
natural  in  appearance,  even  in  the  presence  of  generalized  peritonitis. 

Muscle  Spasm. — ^This  symptom  is  less  constant  than  rigidity,  but  it  is 
observed  in  the  majority  of  cases  during  the  early  stages  of  the  attack, 
and  its  presence  is  a  certain  sign  of  an  inflammatory  process.  It  is  a  wholly 
involuntary  reaction  on  the  part  of  the  muscle,  and  is  best  detected  by 
light  palpation.  The  most  active  muscle  spasm  is  obtained  when  the 
appendix  is  in  close  relation  with  the  abdominal  parietes,  and  when  peri- 
toneal infection  is  beginning.  In  early  diffuse  peritonitis,  active  muscle 
spasm  may  sometimes  be  foimd  all  over  the  abdomen. 

Pain,  tenderness,  and  rigidity  are  rightly  called  the 
cardinal  symptoms  of  appendicitis,  and  they  demand  the  first  and  most 
careful  consideration.  There  are,  however,  other  symptoms,  of  fairly 
constant  occurrence,  which  may  have  a  positive  value.  The  most  note- 
worthy of  these  are  gastro-intestinal  disturbance, 
elevation  of  temperature,  and  altered  pulse-rate. 
General  constitutional  symptoms  also  are  often  of  great  significance; 
and,  as  pointed  out  by  Federmann  in  describing  peritonitis,  the  general 
impression  obtained  at  the  first  sight  of  the  patient  is  to  the  experienced 
observer  of  the  greatest  importance,  and  often  leads  to  a  diagnosis 
when  other  signs  are  doubtful. 

Pulse. — ^The  pulse  is  of  greater  importance  than  the  temperature  as 
an  indication  of  the  condition  of  the  patient,  and  as  a  guide  to  prognosis; 
and  more  especially  the  relation  of  the  pulse-rate  to  the  temperature. 
A  very  rapid  pulse  is  always  a  grave  symptom,  and  a  rapid  pulse  out  of 
proportion  to  the  amount  of  fever  usually  presages  a  fatal  termination. 
In  the  majority  of  the  cases  of  acute  appendicitis  the  pulse-rate  is  affected 
early,  and  while  an  active  process  is  going  on,  continues  slightly  acceler- 
ated, even  with  a  normal  temperature,  but  this  is  by  no  means  a  constant 
symptom;  on  the  other  hand,  in  nervous  individuals  and  children  the  pulse 
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is  quickened  even  with  simple  functional  disturbances.  As  the  affection 
becomes  localized  and  the  active  process  declines,  the  pulse  becomes 
normal.  The  development  of  the  localized  suppurative  process  is  gener- 
ally accompanied  by  an  accelerated  pulse-rate,  corresponding  to  the  rise 
in  temperature;  but  when  the  abscess  is  finally  limited  and  absorption 
diminished,  the  pulse  and  temperature  are  normal.  With  a  spreading 
peritonitis  and  beginning  meteorism,  the  pulse  is  rapid,  full,  and  of  high 
tension,  the  higher  tension  depending,  according  to  Lennander,  upon 
the  increased  intra-abdominal  tension,  and  the  contraction  of  the  abdom- 
inal muscles.  As  the  infection  progresses  the  resulting  general  intoxi- 
cation causes  paralysis  of  the  inhibiting  centre,  and  at  the  same  time 
directly  affects  the  heart's  action,  consequently  the  pulse  becomes  rapid, 
weak  and  irregular.  The  prognosis  in  such  a  case  is  exceedingly  grave, 
and  if  associated  with  a  falling  temperature  is  practically  hopeless.  A  slow 
pulse  of  poor  quality  may  also  indicate  impending  dissolution.  A  good 
pulse,  on  the  other  hand,  may  exist  in  the  presence  of  a  fatal  infection, 
and  by  itself  can  never  be  relied  upon  as  a  guide  to  prognosis  or  diagnosis. 
Temperature. — ^The  temperature  varies  extremely  in  different  cases. 
It  may  be  very  high  in  the  beginning,  but  subside  as  rapidly  as  it  arose ;  or 
there  may  be  a  gradual  rise,  reaching  the  maximum  in  thirty-six  or  forty- 
eight  hours ;  while  in  other  cases,  again,  the  evolution  of  the  disease  may  be 
almost  apyretic  throughout,  even  when  associated  with  the  development  of 
a  large  abscess,  or  in  the  presence  of  a  hopeless  general  peritonitis.  Taken 
by  itself,  the  temperature  is  most  tmreliable  and  misleading,  but  in  connec- 
tion with  other  symptoms,  and  at  certain  stages  of  the  attack,  it  may  be  of 
value  in  showing  the  progress  of  the  infection.  In  ordinary  cases  the  tem- 
perature is  rarely  high,  often  not  going  above  loo^  F.,  and  seldom  above 
103*^  F.  In  a  general  way,  when  associated  with  other  slight  symptoms,  a 
low  temperature  indicates  a  mild  inflammatory  process  and  a  high  tempera- 
ture a  more  serious  infection.  But  too  much  stress  should  not  be  laid  upon 
this  sign,  as  it  is  often  deceptive.  In  a  recent  case  at  the  Johns  Hopkins 
Hospital,  a  yotmg  man  walked  into  the  hospital  with  a  temperature  of  99.4°, 
pulse  112;  he  looked  bright,  and  complained  only  of  slight  soreness  in  the 
right  side.  The  attack  had  begun  after  breakfast  the  preceding  morning 
with  pain  in  the  epigastrium,  radiating  over  the  abdomen.  After  an  hour 
or  two  the  pain  became  localized  in  the  right  iliac  fossa,  but  subsided  at  the 
end  of  three  hours  and  did  not  return  until  night.  He  vomited  once,  after 
taking  castor  oil,  and  his  bowels  moved  freely.  There  was  no  further 
vomiting  and  no  nausea.  Abdominal  examination  was  negative,  except 
for  slight  rigidity  on  the  right  side  and  slight  pain  on  deep  pressure  over 
the  region  of  the  appendix.  There  was,  however,  a  leucoc5rtosis  of  26,000, 
and,  notwithstanding  the  low  temperature  and  absence  of  marked  symp- 
toms, Finney  decided  upon  immediate  operation.  The  peritoneal  cavity 
was  found  to  contain  free  turbid  fluid  and  the  appendix  was  immensely 
swollen,  distended  with  pus,  and  apparently  on  the  point  of  rupture. 
The  mucous  membrane  was  gangrenous.     Recovery  was  uninterrupted. 
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In  another  case  the  patient,  a  medical  student,  aged  twenty-five  years, 
was  awakened  with  sharp  abdominal  pain,  chiefly  to  the  left  of  the  epigas- 
trium. The  pain  soon  wore  off  and  the  patient  went  to  sleep.  In  the 
morning  there  was  diarrhoea,  relieved,  however,  with  paregoric.  He  vomited 
once  in  the  morning  and  again  in  the  evening.  The  next  morning  he  felt 
better  until  after  breakfast,  when  there  was  a  slight  rettim  of  pain,  and 
during  the  day  there  was  considerable  tenderness.  In  the  evening  he 
walked  to  the  hospital  for  advice.  His  temperature  was  then  99.2*^  F., 
his  pulse  100;  there  was  considerable  tenderness  in  the  right  iliac  fossa, 
and  slight  distention.  Immediate  operation  showed  the  appendix  dis- 
tended, and  covered  with  fibrin;  there  was  a  gangrenous  patch  at  the 
base,  and  another,  6  cm.  distant,  which  was  perforated.  The  peritoneal 
cavity  contained  some  cloudy  fluid.     Recovery. 

In  some  instances  a  simple  catarrhal  appendicitis  is  accompanied  with 
a  temperature  ranging  from  103°  to  104°  F.  A  persistent  high  tempera- 
ture, or  a  renewed  elevation  of  it  after  the  patient  has  begun  to  improve, 
is  of  great  significance.  A  temperature  continuously  high  from  the  outset 
usually  indicates  a  severe  infection  with  local  or  metastatic  extension 
or  with  general  intoxication.  For  example,  a  child  at  the  Johns  Hopkins 
Hospital,  aged  four  years,  was  seized  after  a  hearty  dinner  with  violent 
abdominal  cramp,  lasting  some  hours.  She  passed  a  comfortable  night, 
however,  and  in  the  morning  felt  well,  but  her  temperature  was  104°  F. 
and  her  pulse  160.  At  10  a.m.  the  abdominal  pain  returned  and  grew 
steadily  worse;  the  abdomen  seemed  slightly  swollen  and  tender,  and 
the  temperature  was  105°  F.  A  diagnosis  of  entero-colitis  was  made  and 
an  oil  enema  given.  During  the  night  the  bowels  moved  three  times  and 
she  vomited  once.  The  next  morning  paroxysmal  pain  continued,  re- 
ferred by  the  child  to  the  epigastric  region.  She  lay  with  her  knees  drawn 
up.  The  abdomen  was  swollen  and  tender,  especially  in  the  right  ileocaecal 
and  lumbar  regions;  the  tongue  was  dry  and  coated,  the  temperature 
104°  F.,  and  the  pulse  140,  the  leucocytes  32,000.  Operation  revealed  a 
general  septic  peritonitis.  The  appendix  showed  an  acute  hemorrhagic 
inflammation  with  slight  necrosis  of  the  mucosa.  Death  occurred  before 
the  incision  was  closed. 

On  the  other  hand,  a  general  peritonitis  may  develop  with  practically 
no  elevation  of  temperature.  For  instance,  a  man  was  admitted  to  the 
Johns  Hopkins  Hospital  in  1891,  with  a  history  of  pain  beginning  the 
preceding  morning,  at  first  localized  in  the  right  iliac  region  but  later 
becoming  general,  and  continuing  until  night,  when  it  was  relieved  by 
morphine.  Nausea  was  almost  constant  and  there  was  frequent  vomiting. 
The  bowels  moved  after  an  enema.  On  admission  there  was  present 
moderate  tympanites  with  general  tenderness,  most  marked  in  the  right 
iliac  region.  Temperature  99°  F.,  pulse  88.  Frequent  vomiting.  The 
next  day  he  was  more  comfortable,  the  abdomen  not  so  sensitive,  the 
nausea  and  vomiting  diminished  and  the  pulse  and  temperature  normal. 
He  passed  a  comfortable  night.    At  operation  the  following  morning  the 
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appendix  showed  beginning  gangrene  and  there  was  a  general  purulent 
peritonitis.     Death  took  place  on  the  third  day. 

An  encapsulated  abscess  is  usually  accompanied  by  a  continuous  eleva- 
tion of  temperature  with  daily  remissions,  present  from  the  outset  or  begin- 
ning a  few  days  after  the  initial  symptoms.  A  persistent  fever  without 
e\Hdence  of  a  general  infection  is  a  fairly  certain  indication  of  the  presence 
of  a  focus  of  suppuration.  However,  after  the  active  process  has  subsided 
a  very  large  abscess  may  exist  with  a  normal  temperature.  In  other  com- 
plications, such  as  abscess  of  the  liver,  septic  phlebitis,  or  pyaemia,  the 
temperature  is  usually  high,  and  sometimes  remittent  or  even  intermittent 
and  of  the  characteristic  hectic  type. 

Lennander  {Beit,  z.  klin.  Med.  u.  Chir,,  1895)  calls  attention  to  the 
importance  of  observing  the  variations  in  the  relation  between  the  axillary 
and  rectal  temperatures.  With  early  abscess  formation  and  in  spreading 
abdominal  infection  the  difference  is  sometimes  once  or  twice  greater 
than  normal.  In  very  ill  patients  this  difference  is  sometimes  marked, 
and  may  be  due  to  the  influence  of  a  neighboring  inflammatory  mass, 
but  very  often  it  is  a  sign  of  collapse  in  which  there  is  a  fall  of  temperature 
on  the  surface  of  the  body  and  a  rise  in  its  interior. 

Chills  are  exceptional  in  cases  of  simple  diffuse  inflammation, 
but  are  not  rare  with  more  severe  lesions.  Of  the  cases  of  acute  appendi- 
citis not  associated  with  abscess  or  general  peritonitis  admitted  to  the 
Johns  Hopkins  Hospital,  15  per  cent,  gave  a  history  of  chills,  and  in  all 
of  these,  with  two  exceptions,  the  appendix  was  gangrenous,  perforated, 
or  distended  with  pus.  In  the  two  cases  showing  slight  lesions  there  were 
merely  chilly  sensations,  which  in  one  were  probably  accounted  for  by 
the  presence  of  oxynrides  associated  with  high  temperature.  In  three 
cases  the  chill  occurred  at  the  onset  of  the  attack;  in  one  the  patient, 
who  had  gone  to  bed  well,  was  awakened  with  a  severe  chill.  More  fre- 
quently, the  chill  occurred  several  hours  or  a  day  or  two  after  the  onset. 
About  50  per  cent,  of  the  cases  of  diffuse  or  generalized  peritonitis  experi- 
enced chills,  occurring  in  some  instances  at  the  onset  of  the  appendicitis, 
in  others  with  the  beginning  of  symptoms  of  peritonitis.  A  limited  number 
of  the  cases  associated  with  circumscribed  abscess  gave  a  history  of  chills, 
sometimes  occurring  at  the  onset,  or  again  after  the  third  or  fourth  day. 
Repeated  chills  occurring  late  in  the  course  of  the  malady  generally  indi- 
cate a  dissemination  of  the  pyaemic  process. 

Tumor. — ^A  mass  is  rarely  recognizable  in  the  early  stages  of  acute 
appendicitis. and  is  not  present  at  any  time  in  cases  of  the  mildest  type,  nor, 
as  a  rule,  in  the  most  severe  forms.  The  presence  of  a  circumscribed  swell- 
ing is  an  indication  on  the  one  hand  of  the  extension  of  the  disease  beyond 
the  appendix,  and  on  the  other  hand  of  a  distinct  tendency  toward  its 
limitation.  The  inflamed  appendix  itself,  apart  from  the  surrounding 
exudate,  is  seldom  palpable,  and  even  when  considerably  swollen  the 
rigidity  of  the  overlying  muscle  during  the  early  acute  stages  affectually 
conceals  it.  As  the  affection  subsides  and  rigidity  diminishes,  it  is  some- 
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times  possible  to  outline  the  exquisitely  tender,  distended  appendix, 
but  very  frequently  it  is  so  deeply  situated  that  even  when  the  abdominal 
walls  are  relaxed  under  an  anaesthetic  it  is  not  easily  discovered.  Often 
when  the  appendix  is  supposed  to  have  been  palpated,  at  operation  it  is 
found  in  a  different  and  quite  inaccessible  position,  the  mass  felt  being 
probably  contracted  muscle.  In  some  instances,  however,  a  definitely 
outlined  tumor  is  detected  even  at  the  very  outset  of  the  attack.  With 
few  exceptions  this  proves  to  be  the  thickened  oedematous  omentiun  which 
has  wrapped  itself  around  the  appendix,  or  is  attached  by  a  recent  exuda- 
tion to  the  most  acutely  inflamed  portion  of  it.  If  seen  early,  this  omental 
tumor  is  more  or  less  freely  movable,  and  appears  as  a  cylindrical  or  pear- 
shaped  mass  about  the  size  of  a  fist.  Later,  it  is  apt  to  become  adherent 
to  the  surrounding  structures. 

An  extensive  fibrinous  or  purulent  exudation  is  occasionally  discovered 
shortly  after  the  apparent  onset  of  the  attack,  but  in  most  instances  these 
are  probably  cases  of  insidious  evolution  in  which  the  first  acute  symptoms 
are  in  reality  due  to  the  development  of  the  extra-appendical  process. 
In  such  cases  a  large  abscess  containing  a  pint  or  more  of  pus  may  be  dis- 
covered within  the  first  twenty-four  hours.  Acute  inflammation  of  the 
appendix  persisting  for  more  than  three  or  four  days  usually  results  in 
the  involvement  of  the  surrounding  tissues,  and  is  associated  with  a  more 
or  less  abtmdant  exudate,  having  a  clearly  defined  tumor  mass.  The 
character  of  the  exudation,  and  hence  the  physical  peculiarities  of  the 
mass,  vary  considerably.  In  some  instances  the  tumor  may  consist  wholly 
of  a  massive  fibrinous  or  sero-fibrinous  exudate,  which  appears  as  an 
irregular,  dense,  immovable  thickening.  In  other  cases  there  is  a  dense 
fibrinous  mass  containing  a  small  focus  of  pus  or,  again,  a  large,  fluctu- 
ant abscess  develops  which  is  usually  globular  and  prominent,  forming 
a  plainly  visible  swelling  in  the  right  abdomen.  A  purulent  exudate  is 
often  accompanied  by  more  or  less  oedema  and  infiltration  of  the  overlying 
integument.  The  inflammatory  mass,  as  a  rule,  is  perfectly  immovable, 
but  it  may  possess  slight  mobility,  and  in  some  instances — for  example, 
when  an  abscess  develops  between  the  coils  of  intestine,  or  between  the 
mesentery  and  the  omentum,  or  between  the  layers  of  the  mesenter\' — 
it  may  have  a  well-marked  excursion.  E.  Laplace  (Jour.  Amer.  Med, 
Assoc,  1901,  vol.  2,  p.  949)  describes  a  case  in  which  a  distinct  tumor 
the  size  and  shape  of  the  kidney  was  movable  within  an  area  haxnng  a 
radius  of  3  inches  about  the  umbilicus.  This  mass,  which  was  made  up 
of  omentum,  ileum,  colon,  and  mesentery,  was  not  adherent  to  the  sur- 
rounding peritoneum.  In  its  midst  was  a  foul  abscess  and  the  gangrenous 
perforated  appendix.  A  small  abscess  situated  behind  the  caecum  or 
ascending  colon  may  be  very  difficult  and  often  impossible  to  detect, 
although  its  presence  is  strongly  indicated  by  a  long-continued  remitting 
temperature.  Percussion  may  reveal  the  presence  of  a  tumor  when  on 
account  of  tenderness  and  rigidity  palpation  is  unsatisfactory.  The  presence 
of  a  mass  usually  produces  impairment  of  the  normal  tympany,  and  if  placed 
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superficially  there  is  absolute  dulness  over  the  most  prominent  portion, 
and  relative  dulness  passing  into  the  normal  resonance  as  the  margin 
is  approached.  Some  impairment  of  the  normal  sounds  may  be  found 
extending  a  considerable  distance  beyond  the  abscess  itself,  being  produced 
by  the  presence  of  an  abimdant  plastic  exudate  which  mats  together  the 
omentum  and  the  neighboring  intestinal  coils.  The  percussion  note, 
however,  is  not  an  infaUible  guide,  for,  on  the  one  hand,  excessive  rigidity 
of  the  abdominal  muscles  may  be  the  cause  of  impaired  resonance;  and, 
on  the  other  hand,  a  small  retrocaecal  abscess,  or  even  one  of  considerable 
size,  may  be  associated  with  a  normal  tympanitic  note  produced  by  the 
intervening  dilated  caecum  or  small  bowel.  Again,  with  a  deeply  situated 
posterior  abscess  there  may  be  normal  resonance  in  the  anterior  abdomen 
and  dulness  in  the  posterior  lumbar  region.  Sometimes  percussion  over 
a  large,  prominent  mass  may  elicit  a  tympanitic  note  owing  to  the  pres- 
ence of  gas  in  its  interior. 

Distention. — Slight  meteorism  at  the  outset  is  common  in  cases  begin- 
ning with  stormy  symptoms,  and  may  be  due  to  constipation  or  to  the 
formation  of  gas.  When  there  is  no  inhibition  of  peristalsis,  the  distention 
only  gives  rise  to  discomfort,  and  as  the  affection  becomes  localized  the 
abdomen  usually  assumes  its  natural  appearance.  With  the  beginning 
of  spreading  peritonitis  the  abdomen  is  often  flat,  and  even  scaphoid. 
Distention  usually  occurs  early,  however,  and  may  be  extreme,  the  abdomen 
being  dome-shaped  and  perfectly  motionless.  In  cases  of  distention  due 
to  profoimd  infection,  no  sound  whatever  is  heard  on  auscultation.  Rich- 
ardson has  observed  that  in  cases  of  great  distention  there  is  also  at  times 
a  serious  interference  with  the  portal  circulation,  the  distended  intestine 
being  dark  red  or  purple,  and  the  portal  radicles  dark  and  prominent. 
In  these  cases  the  heavy  distended  coils  can  be  felt  through  the  abdominal 
wall.  Portal  thrombosis  may  give  rise  to  a  similar  condition.  Marked 
distention  may  also  be  occasionally  observed  in  cases  of  profound  toxaemia, 
without  any  evidence  of  mechanical  obstruction  or  peritonitis.  Extreme 
distention  is  one  of  the  gravest  symptoms  observed  in  appendicitis,  whether 
due  to  a  local  infection,  to  mechanical  obstruction,  or  to  general  intoxica- 
tion. It  is  one  of  the  most  significant  signs  of  a  general  peritonitis.  On 
the  other  hand,  in  severe,  diffuse  peritonitis  the  abdomen  may  be  flat,  hard 
and  board-like ;   or  it  may  be  soft  and  natural  looking  in  hopeless  cases. 

Vomiting:. — ^This  is  a  more  or  less  constant  and  prominent  early  symp- 
tom of  acute  appendicitis.  It  may  or  may  not  be  associated  mith  nau- 
sea; less  frequently,  nausea  occurs  alone.  There  is  often  a  single  attack 
of  vomiting  at  the  beginning  of  the  attack  and  it  may  not  recur.  More 
frequently  it  begins  some  hours  after  the  onset  of  the  pain  and  occurs 
only  once  or  is  repeated  two  or  three  times.  It  rarely  continues  for  more 
than  a  few  hours.  In  about  1 5  per  cent,  of  the  cases  admitted  to  the  Johns 
Hopkins  Hospital  there  was  neither  nausea  nor  vomiting  at  any  time 
during  the  attack.  In  several  instances  vomiting  was  directly  due  to  the 
admim'stration  of  medicine,  and  again,  in  other  cases,  it  occurred  only 


Digitized  by 


Google 


164  APPENDICITIS 

after  taking  food.  In  a  few  instances  vomiting  continued  at  frequent 
intervals  for  one  or  two  days,  but  in  favorable  cases  it  was  never  continu- 
ous. If  the  other  symptoms  subside,  vomiting  soon  ceases,  but  with  the 
onset  of  spreading  or  generalized  peritonitis  it  may  become  persistent 
and  imcontrollable.  At  first  the  contents  of  the  stomach  are  ejected,  and 
then  bile-stained  material.  In  imfavorable  cases  the  material  vomited 
may  consist  of  dark  greenish-black  or  brown  material,  but  it  is  sometimes 
distinctly  stercoraceous.  The  persistence  of  nausea  and  vomiting  is  always 
of  grave  significance,  and  an  easy  continuous  regurgitation  especially 
is,  according  to  Richardson,  a  more  tmfavorable  symptom  than  occa- 
sional violent  retching.  Hiccough  is  comparatively  rare,  but  it  is 
occasionally  observed  in  generalized  peritonitis  or  when  a  large  abscess 
extends  upward  and  involves  the  diaphragm.  It  is  usually  an  indication 
of  the  involvement  of  the  peritoneal  surface  of  the  diaphragm,  and  is 
sometimes  a  prominent  and  distressing  symptom. 

Constipation.  —  Constipation  is  present  in  the  majority  of  cases  of 
appendicitis.  As  before  noted,  it  is  one  of  the  most  constant  events  pre- 
ceding the  onset  of  the  attack,  and  it  usually  persists  until  the  acute  symp- 
toms are  over.  When  the  bowels  have  previously  been  normal,  or  even 
when  there  has  been  a  tendency  to  diarrhoea,  constipation  usually  occurs 
with  the  appearance  of  acute  symptoms.  In  a  considerable  number  of 
cases  the  initial  violent  intestinal  contractions  cause  a  sudden  evacuation 
of  the  bowels,  and  in  a  small  niunber  more  or  less  severe  diarrhoea  may 
continue  for  a  day  or  two,  being  then  followed  by  constipation ;  in  other 
instances  diarrhoea  persists  throughout  the  entire  attack.  It  is  exceptional 
to  find  the  bowels  normal  during  the  course  of  the  whole  illness.  Consti- 
pation is  often  very  obstinate,  and  there  may  even  be  complete  obstruc- 
tion. As  a  rule,  the  bowels  are  moved  after  the  first  few  days,  but  continue 
more  or  less  constipated  until  the  end  of  the  attack.  This  symptom, 
unfortunately,  is  often  aggravated  by  the  large  doses  of  opium  so  fre- 
quently required  for  the  relief  of  the  first  acute  symptoms.  Symptoms 
of  complete  obstruction  may  be  due  to  intestinal  paralysis  caused  by  the 
direct  invasion  of  the  intestinal  walls  by  the  infective  microbes  or  their 
toxic  products ;  or  there  may  be  true  obstruction  due  to  Idnks  or  strangu- 
lation produced  by  the  inflammatory  exudate.  The  characteristic  picture 
of  ileus  then  develops :  constant  vomiting,  becoming  stercoraceous, 
and  absolute  constipation  without  the  passage  of  either  faeces  or  gas. 
The  abdomen  usually  becomes  distended  and  acutely  tender.  With  me- 
chanical obstruction  peristalsis  is  often  at  first  plainly  \nsible,  but  all 
intestinal  movements  cease  when  symptoms  of  peritonitis  develop,  whether 
the  obstruction  is  due  to  adhesions  or  to  primary  intestinal  paresis. 

Hemorrliage.  —  Haematemesis  has  been  described  by  Treves. 
DiEULAFOY,  Matheson,  and  others,  and  is  attributed  generally  to  a  toxic 
degeneration  of  the  gastric  mucous  membrane  with  erosion  of  small  blood-  ' 
vessels.    In  the  case  reported  by  Mathesox  {Brit.  Med.  Jour.,  1901,  vol. 
I,  p.  1 201)  the  hemorrhage  was  so  severe  that  collapse  and  death  occurred 
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within  a  few  hours.  Hemorrhage  from  the  bowels  is  less  rare, 
but  not  frequent.  It  was  noticed  in  four  cases  out  of  almost  a  thousand 
admitted  to  the  Johns  Hopkins  Hospital.  In  one  of  these  cases  there  was  a 
strong  suspicion  of  tubercular  disease ;  in  the  others  no  cause  for  the  hem- 
orrhage was  discovered.  In  one  instance  the  hemorrhage,  which  was  pre- 
ceded by  diarrhoea,  began  four  days  before  operation  and  continued  until 
the  fifth  day  after.  It  occurred  at  frequent  intervals,  and  was  always 
accompanied  by  severe  griping  pains  in  the  abdomen.  In  another  case 
blood,  without  any  fecal  matter,  was  passed  per  rectum  for  two  or  three  days. 

Jaundice. — This  symptom  occurs  in  a  comparatively  small  number  of 
cases  of  appendicitis,  but  it  may  possess  considerable  significance  as  an 
index  to  the  patient's  condition.  On  the  other  hand,  it  is  sometimes  a  very 
misleading  sign,  because  when  associated  with  hypochondriac  pain  the 
appendical  origin  of  the  affection  may  not  be  recognized.  Jaimdice  in 
appendicitis  may  be  of  the  obstructive  or  non-obstructive  type.  The  former 
is  more  common  in  cases  of  chronic  inflammation,  in  which  adhesions  have 
surroxmded  the  gall-bladder  and  its  ducts.  Non-obstructive  jaundice  is 
almost  invariably  present  in  cases  of  appendicitis  accompanied  with  pyae- 
mic  abscesses  of  the  liver,  and  is  also  found  in  cases  with  severe  toxaemia. 
In  the  former,  owing  to  the  extensive  disorganization  of  the  liver,  the 
jaimdice  is  more  intense  than  in  the  latter,  and  is  also  associated  with  other 
signs  of  the  pyaemic  process.  The  jaundice  of  toxaemia  is  usually  slight, 
being  often  only  noticeable  in  the  sclera.    It  is  always  an  unfavorable  sign. 

General  Appearance. — The  general  condition  of  the  patient  often  affords 
valuable  information  as  to  the  progress  of  the  disease.  In  cases  of  moder- 
ate severity  there  is  at  first  an  expression  of  suffering  and  occasionally 
an  appearance  of  slight  shock,  but  this  soon  passes  off  and  the  patient 
lies  quietly,  appears  comfortable,  and  does  not  look  very  ill.  The  face 
is  usually  a  little  flushed  and  slight  headache  is  common.  In  more  severe 
infection  the  patient  may  look  dull  and  heavy  and  answer  questions  slowly ; 
later,  there  is  often  restlessness  and  slight  deliriiun.  At  the  outset  in  the 
milder  forms  the  color  is  good,  but  with  increasing  intoxication  the  face 
appears  dusky  and  the  skin  is  bathed  with  cold  sweat.  The  sclera  are  some- 
times slightly  icteric.  General  peritonitis  is  marked  from  the 
beginning  by  an  expression  of  anxiety,  but  after  recovery  from  the  pri- 
mary shock  the  patient  for  a  time  may  appear  to  be  improving,  and  look 
fairly  comfortable  and  well.  A  sense  of  well-being  is  more  or  less  charac- 
teristic of  septic  infection  after  the  acute  stage.  When  peritonitis  is  fully 
developed,  the  appearance  is  very  characteristic;  the  expression  is  anx- 
ious, the  face  pinched,  the  nose  sharp,  the  eyes  sunken,  the  skin  livid,  or 
dusky  and  cyanosed,  and  the  respirations  rapid,  shallow,  and  wholly  costal. 

COMPLICATIONS  OP  ACUTE  APPENDICITIS. 
Suppurative  Peri-appendicitis. — On  account  of  its  frequency,  its  imme- 
diate danger,  and  its  many  troublesome  sequela?,  abscess  formation  is  the 
most  important  complication  of  appendicitis.     Unhappily,  nojti^^ithstand- 
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ing  the  constant  effort  of  modem  surgeons  to  forestall  this  event,  it  is  still 
present  in  a  large  proportion  of  the  cases  admitted  for  hospital  treatment, 
occurring  in  about  two-thirds  of  the  acute  cases  and  in  nearly  one-half 
of  all.  Another  fact,  difficult  of  explanation,  imless  it  be  attributable 
to  the  still  too  great  conservatism  of  the  family  physician,  is  that  the  per- 
centage of  abscess  cases  admitted  to  the  Johns  Hopkins  Hospital  during 
the  past  three  years  was  practically  the  same  as  during  the  preceding 
ten.  The  individual  symptoms  of  suppurative  peri-appendicitis  have 
been  separately  discussed  in  connection  with  the  symptoms  of  acute  ap- 
pendicitis, and  it  only  remains  to  give  a  general  clinical  picture  of  this 
condition.  The  onset  of  an  attack  of  appendicitis  which  goes  on  to  sup- 
puration differs  in  no  way  from  an  ordinary  attack.  It  may  be  ushered 
in  with  violent  symptoms  or  it  may  have  a  gradual  and  sometimes  very 
obscure  evolution.  In  some  instances  suppuration  is  present  from  the 
outset,  in  which  case  the  initial  symptoms,  often  unusually  severe,  instead 
of  showing  the  usual  decline  at  the  end  of  thirty-six  or  forty-eight  hours 
continue  unabated  for  a  longer  time.  The  abdomen  at  first  is  more  or 
less  distended  and  rigid,  so  that  local  signs  of  suppuration  are  hidden, 
but  usually  in  a  few  days,  although  the  general  symptoms  continue  severe, 
meteorism  and  rigidity  diminish  and  a  mass  may  be  more  or  less  easily 
palpated.  Sometimes,  while  it  is  impossible  by  palpation  or  percussion 
to  detect  any  evidence  of  a  mass,  the  persistence  of  an  area  of  exquisite 
tenderness  and  the  continued  inclination  to  flex  the  right  thigh  point  to 
a  hidden  focus  of  suppuration.  In  other  instances  suppuration  develops 
later.  The  early  acute  attack  is  followed  by  a  general  amelioration  of  all 
the  symptoms  and  the  apparent  improvement  of  the  patient  when,  in  a 
few  days,  a  recrudescence  of  the  fever  is  noticed,  occasionally  accompanied 
with  a  chill.  The  temperature  keeps  high,  or  assumes  the  characteristic 
remittent  type  of  septic  absorption.  At  the  same  time  there  is  renewed 
soreness  and  sometimes  acute  pain  in  the  right  side,  while  a  swelling 
develops  more  or  less  rapidly.  In  other  cases,  again,  the  initial  symptoms 
are  very  misleading,  being  often  not  more  than  a  slight  soreness  in  the  abdo- 
men and  a  feeling  of  general  malaise,  the  patient  in  the  meantime  going 
about  as  usual.  Treves  refers  to  a  case  described  by  Roux,  where  a  man, 
aged  forty-two,  complained  of  some  pain  in  the  right  iliac  fossa,  but  con- 
tinued his  work  as  a  carpenter  for  a  week,  the  bowels  acting  regularly 
during  this  time.  On  the  eighth  day  the  pain  became  worse  and  the  pa- 
tient took  to  his  bed,  and  on  the  ninth  day  a  large  perityphlitic  abscess 
was  evacuated.  A  similar  case  occurred  in  the  practice  of  my  associate, 
H.  W.  Buckler,  as  follows: 

A  boy.  ten  years  old,  suffered  with  frequent  attacks  of  nausea,  vomiting,  and  abdom- 
inal pain,  relieved  by  purging  and  dieting.  One  day.  after  a  heavy  dinner,  he  complained 
of  nausea,  and  later  on  he  vomited  his  dinner.  There  was  considerable  colicky  pain  in  the 
abdomen,  but  it  was  localized,  and  the  next  day  he  was  much  better  and  the  pain  was 
relieved.  On  the  second  day  he  had  a  dose  of  calomel,  which  caused  ten  to  fifteen  small 
stools,  and  he  complained  of  much  pain  in  defecation  and  also  in  micturition.  When  seen 
on  the  third  day  his  temperature  was  100.5°  F-  and  his  pulse  90;   there  5¥as  no  pain  nor 
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tenderness  in  the  abdomen  whatever,  his  only  complaint  being  of  difficulty  and  pain  in 
micturition  and  pain  on  defecation.  On  rectal  examination,  a  large  soft  mass,  exquisitely 
tender,  was  found  filling  up  the  pelvis.  During  the  following  night  there  was  rapid  dis- 
tention of  the  abdomen  and  the  temperature  rose  to  102.7°  F.  and  the  pulse  to  no.  Oper- 
ation early  the  next  morning  revealed  a  general  peritonitis,  and  a  large  pelvic  abscess  con- 
taining over  six  ounces  of  pus.  The  appendix,  which  measured  nine  and  a  half  inches  in 
length,  and  was  situated  in  the  pelvis,  was  completely  gangrenous  and  perforated  at  the  base. 

After  the  acute  process  has  subsided,  resolution  and  speedy  convales- 
cence may  follow,  or  the  abscess  may  remain  more  or  less  quiescent.  It 
may  be  present  for  a  long  time  with  little  constitutional  effect,  but,  as  a 
rule,  there  are  the  usual  manifestations  of  chronic  sepsis,  namely,  emacia- 
tion, progressive  loss  of  strength,  poor  appetite,  furred  tongue,  and  ulti- 
mately, complete  exhaustion. 

General  Peritonitis.  —  This  condition  is  the  most  critical  accompani- 
ment of  the  early  stages  of  acute  appendicitis,  and,  although  less  frequent, 
is  by  no  means  a  rare  accident  in  the  last  stages.  In  some  cases,  symptoms 
of  general  peritonitis  are  present  from  the  onset  of  the  attack.  In  other 
instances  (the  more  usual  course)  the  affection  first  becomes  localized  in 
the  right  iliac  region,  and  symptoms  of  the  diffuse  abdominal  infection 
develop  later.  Out  of  about  50  cases  observed  at  the  Johns  Hopkins  Hos- 
pital, 3  showed  symptoms  of  peritonitis  from  the  beginning,  20  within 
the  first  forty-eight  hours,  and  the  remainder  in  from  two  to  five  days. 
Three  cases  gave  a  history  of  from  nine  to  fourteen  days*  illness,  but  the 
exact  date  w^hen  the  symptoms  of  peritonitis  appeared  was  doubtful. 
Whether  arising  early  or  late,  the  onset  of  general  peritonitic  symptoms 
is  usually  very  abrupt,  beginning  with  intense  radiating  abdominal  pain, 
nausea  and  vomiting,  with  a  distinct  chill,  sometimes  amotmting  to  a 
severe  rigor,  and  in  a  large  number  of  cases  followed  by  high  fever.  The 
pulse  is  rapid  and  full,  the  expression  anxious,  the  face  flushed,  and  the 
respirations  hurried  and  shallow.  There  may  be  more  or  less  profound 
shock,  but,  as  a  rule,  the  patient  soon  rallies.  The  abdomen  at  this  stage 
is  often  flat,  retracted,  and  board-like  in  its  rigidity;  there  is  general 
tenderness,  marked  cutaneous  hyperaesthesia,  and  active  muscle  spasm. 
The  respii'atory  movements  are  restricted  or  absent.  The  patient  lies  in 
the  dorsal  decubitus,  usually  with  both  knees  drawn  up.  As  the  peri- 
tonitis becomes  established,  the  constitutional  symptoms  become  rapidly 
more  pronounced,  the  patient  looks  feverish  and  shows  more  or  less  hebe- 
tude, the  tongue  is  dry  and  coated,  nausea  and  vomiting  are  almost  con- 
tinuous, there  is  complete  obstipation,  and  the  respirations  arc  very  rapid 
and  altogether  costal.  The  abdomen  is  now  distended  and  motionless, 
its  distention  being  sometimes  especially  marked  in  the  epigastrium. 
The  iliac  and  costal  grooves  may  be  completely  obliterated  and  the  area 
of  liver  dulness  greatly  reduced ;  there  may  be  movable  dulness  in  either 
flank,  and  the  abdomen  is  everywhere  exquisitely  tender.  When  the 
peritonitis  is  fully  established,  the  patient  is  seen  to  be  very  ill  at  the  first 
glance ;  he  looks  septic  and  is  often  very  restless ;  the  facial  expression  is 
often  dull  and  stupid  or  there  may  be  a  marked  fades  hippocratica;   the 
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pulse  is  very  rapid  and  irregular  and  the  fever  may  be  ver>'  high.    In  one 
case  in  the  Johns  Hopkins  Hospital  the  temperattire  registered  109.2°  F. 
shortly  before  death.    Vomiting  is  usually  continuous  and  is  often  stereo- 
raceous.     In  other  cases  the  patient  is  foimd  in  collapse,  the  skin  pallid, 
cyanosed,  and  bathed  in  clammy  sweat;  the  pulse  irregular,  rapid,   and 
weak,  the  temperature  low.    Abdominal  symptoms  at  this  stage  may  be 
altogether  lacking.     In  some  cases,  as  the  climax  approaches,  the  sub- 
jective symptoms  may  be  those  of  general  well-being,  and  the  patient  is 
convinced  he  is  improving.    In  the  so-called  fulminating  forms  of  peritoni- 
tis, on  the  contrary,  symptoms  of  collapse  may  be  present  almost  from  the 
first;  the  temperature  may  never  rise  above  normal  and  it  frequently 
becomes  subnormal.   Abdominal  symptoms  after  the  first  acute  onset  may 
be  inconspicuous.    In  such  cases  the  overwhelming  intoxication  paralyzes 
the  resistance  of  the  organism  from  the  onset,  and  rapidly  advances  to  a 
fatal  termination.     Treves  mentions  the  case  of  a  man,  aged  twenty- 
eight,  who,  after  three  weeks  of  ** dyspepsia,'*  during  which  time  he  was 
actively  engaged  in  some  outdoor  work,  was  seized  at  two  o'clock  in  the 
morning  with  definite  symptoms  of  perityphlitis.     When  seen  at  2  p.  m. 
on  the  same  day  he  was  cold,  pulseless,  and  d3ring.    At  6  p.  m.  he  was  dead. 
Autopsy  revealed  perforative  appendicitis.    In  favorable  cases  the  severity 
of  the  symptoms  gradually  diminishes,  the  temperattire  falls,  the  pulse 
becomes  stronger  and  slower,  and  ultimately  convalescence  is  established. 

Intestinal  Obstruction.  —  The  occurrence  of  intestinal  obstruction  in 
the  course  of  acute  appendicitis  has  already  been  described.  But  it  may 
also  occur  as  a  late  complication,  and  very  commonly  appears  when  the 
patient  has  fully  recovered  from  all  evidence  of  the  affection;  or,  again, 
it  may  suddenly  develop  in  the  coiu*se  of  an  unsuspected  chronic  appendi- 
citis. It  is  due  to  the  constricting  bands  and  adhesions  resulting  from  the 
former  acute  or  chronic  peritonitis,  which  produce  a  sharp  angle  or  twist 
in  the  bowel  or  incarcerate  a  portion  of  intestine  which  has  slipped  under 
the  band  of  adhesions.  The  symptoms  are  very  characteristic :  an  abrupt 
onset  with  severe  colicky  pain,  later  becoming  continuous  and  very  intense; 
vomiting,  which  at  first  is  the  contents  of  the  stomach,  then  biUous,  and 
finally  stercoraceous,  and  complete  obstipation  without  the  passage  of 
flatus  or  fecal  matter.  The  abdomen  becomes  distended,  tympanitic, 
and  acutely  tender.  The  constitutional  symptoms  are  severe  and  sjTnp- 
toms  of  collapse  soon  supervene.  In  the  beginning  the  temperattire  is 
normal  and  may  continue  so.  The  axillary  temperature  may  be  sub- 
normal. The  pulse  is  rapid  and  weak;  the  tongue  is  dry  and  there  is 
incessant  thirst.  Intestinal  obstruction  as  a  post-operative  sequela  is  con- 
sidered elsewhere  (see  Chap.  XV). 

Septicaemia.  —  The  absorption  of  toxins  from  the  primary  focus  of 
disease,  in  other  words,  toxaemia,  is  an  accompaniment  of  the  mildest  as 
well  as  the  most  virulent  forms  of  appendicitis,  and  is  a  part  of  the  malady 
itself  rather  than  a  complication.  There  are,  however,  cases  in  which 
the  microbes  themselves  enter  the  circulation,  and  toxins  are  then  pro- 
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duced  in  the  blcxxi  as  well  as  absorbed  from  the  primary  seat  of  infection. 
In  such  cases  the  removal  of  the  appendix  is  often  attended  with  very 
disappointing  results,  as  the  general  infection  pursues  its  typical  course 
tmirifluenced  by  the  removal  of  the  primary  seat  of  the  disease.  The 
symptoms  of  septicaemia  may  set  in  within  twenty-four  hours  or  they  may 
not  appear  imtil  the  third  or  fourth  day.  There  is  usually  a  chill  which 
may  recur  at  irregular  intervals.  The  temperature  rises  gradually  and 
remains  high,  or  is  marked  by  daily  remissions  or  intermissions ;  the  pulse 
is  rapid  and  small,  and  there  is  usually  great  prostration.  The  skin  becomes 
pale  or  slightly  icteric,  the  tongue  is  dry  and  covered  with  a  dark  brown  coat. 
There  may  be  marked  mental  disquietude  and  restlessness  or  the  patient 
may  gradually  sink  into  a  typhoid  state  and  die  in  a  comatose  condition. 

Pyiemia  complicating  appendicitis  is  characterized  by  the  formation 
of  at^cesses  in  various  regions,  due  to  the  transportation  of  septic  emboli 
from  the  diseased  area.  The  clinical  picture  of  the  most  important  of 
these  metastatic  abscesses,  that  is,  abscesses  of  the  liver,  will  be  described 
later  in  connection  with  suppurative  pylephlebitis.  Less  common  areas 
of  distribution  are  the  spleen,  kidneys,  and  lungs.  Cases  have  also  been 
reported  of  abscesses  developing  in  the  brain  and  in  the  parotid  gland. 
The  onset  of  pyaemia  is  marked  by  a  severe  chill,  or  rigors,  with  high  tem- 
perature  followed  by  profuse  sweats.  The  chills  may  be  repeated  daily, 
or  at  irregular  intervals.  The  fever  may  be  slight  in  the  intervals  and 
there  may  be  periods  of  apyrexia.  There  is  anorexia,  often  with  nausea 
and  vomiting,  and  looseness  of  the  bowels,  the  patient  usually  becoming 
greatly  emaciated.  The  physical  signs  of  abscess  formation  are  readily 
detected  in  the  lungs  and  in  superficial  regions,  as  in  the  parotid  gland; 
in  other  cases  they  may  escape  observation.  The  disease  may  run  a  chronic 
course  lasting  for  months,  the  condition  of  the  patient  varying  from  time 
to  time,  but  the  termination  is  usually  fatal. 

Pylephlebitis,  Liver  Abscess,  Subphrenic  Abscess.  —  Of  the  remote 
complications  of  appendicitis,  pylephlebitis  and  its  accompani- 
ment, liver  abscess,  is  the  most  to  be  dreaded.  It  is  usually  a 
late  phenomenon,  sometimes  not  appearing  imtil  several  weeks  after  the 
subsidence  of  the  appendical  affection,  and  seldom  developing  before 
the  end  of  the  first  week  of  the  attack.  It  may  follow  the  most  severe 
form  of  appendicitis,  but  is  commonly  foimd  associated  with  the  less  se- 
vere, subacute  cases,  and  often  with  those  of  insidious  development,  the 
masked  cases  of  Treves.  There  are  numerous  recorded  examples  in  which 
the  patient,  who  previously  had  complained  merely  of  indigestion  or  had 
been  a  little  out  of  sorts,  suddenly  presented  symptoms  of  the  acute  liver 
affection,  the  appendical  origin  of  which  was  not  suspected.  The  chief 
points  in  the  clinical  history  are :  severe  pain  in  the  right  hypochondrium 
or  epigastric  region,  and  repeated  rigors,  followed  by  high  fever  and  pro- 
fuse sweats.  Icterus  is  present  in  the  majority  of  cases  and  is  sometimes 
pronoimced;  the  liver  becomes  enlarged  and  painful  and  there  is  rapid 
emaciation   with   progressive   weakness.      Subphrenic     abscess 
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may  give  rise  to  a  clinical  picture  resembling  abscess  of  the  liver.  It  is, 
however,  usually  associated  with  evidences  of  progressive  purulent  peri- 
tonitis. In  addition  to  the  general  appearance  of  sepsis,  hepatic  tenderness 
and  swelling  are  sometimes  conspicuous  features,  but  rigors  and  jaundice 
are  not  always  so  marked.  The  liver  is  sometimes  secondarily  affected, 
in  which  case  the  symptoms  are  the  same  as  those  described  in  connection 
with  primary  abscess  of  the  liver.  Peripheral  thrombosis 
and  embolism  are  occasional  complications  of  appendicitis,  but  as 
they  occur  more  frequently  as  post-operative  events,  they  are  described 
under  that  head  in  Chapter  XX. 

Lung  and  Pleural  Affections. — The  most  frequent  thoracic  complica- 
tion of  appendicitis  is  pleuritis.  Wolbrecht  {loc.  cit.)  found  e\4- 
dence  of  pleiiral  involvement  in  38  per  cent,  of  the  cases  in  Gerhardt*s 
clinic,  but  this  is  undoubtedly  much  too  high  an  estimate  of  its  general 
frequency.  There  may  be  a  simple  sero-fibrinous  pleurisy  or  an  empyema. 
The  latter  is  commonly  a  sequel  of  subphrenic  abscess.  Owing  to  the 
presence  of  the  abdominal  affection  the  pleural  symptoms  may  be  obscure, 
but  they  are  frequently  unmistakable,  consisting  of  a  sudden  accession 
of  fever,  often  preceded  by  a  chill,  severe  lancinating  pain  in  the  side, 
dyspnoea,  and  slight  cough. 

Vesical  and  Renal  Complications. — ^These  are  comparatively  frequent 
events  in  the  course  of  acute  appendicitis.  They  may  be  of  reflex  nervous 
origin,  or  they  may  be  of  an  inflammatory  nature,  a  pericystitis 
or  cystitis  resulting  from  the  implication  of  the  bladder  wall  in  the 
inflammation  of  the  appendix.  The  reflex  phenomena,  as  a  rule,  are  symp)- 
toms  occurring  at  the  onset  of  the  attacks,  and  are  more  or  less  evanescent. 
They  are  not  in  themselves  of  serious  import  and  soon  give  place  to  normal 
function.  The  most  common  early  manifestations  are  acute  retention 
and  painful  micturition.  Complete  retention  of  urine  may  persist  from 
twenty-four  to  forty-eight  hours.  In  one  of  the  cases  admitted  to  the 
Johns  Hopkins  Hospital  the  attack  of  appendicitis  began  with  acute, 
colicky,  abdominal  pain  associated  with  pain  in  the  bladder  and  complete 
retention  for  twenty-four  hours.  This  was  relieved  by  catheterization, 
and  there  was  no  further  trouble.  Reynes  {XIII  Cong,  intern,  de  m^d,, 
Paris,  1 901)  describes  a  case  in  which  a  typical  attack  of  acute  appendicitis 
was  accompanied  by  retention  of  urine  lasting  for  forty-eight  hours.  In 
a  case  described  by  Balzer  the  retention,  which  lasted  for  forty-eight 
hours,  did  not  take  place  until  the  fifth  day  of  the  attack.  These  purely 
reflex  phenomena  do  not  necessarily  indicate  that  the  appendix  occupies 
the  pelvic  position.  In  the  majority  of  instances  the  bladder  symptoms 
are  not  noticed  until  the  second  or  third  day  of  the  attack,  and  are  pro- 
duced by  the  extension  of  the  inflammatory  reaction  to  the  peritoneal 
covering  of  the  bladder  or  to  the  infection  of  the  deeper  layers.  As  a  rule, 
in  these  cases  the  appendix  occupies  the  pelvic  portion  and  is  in  direct 
contact  with  the  surface  of  the  bladder.  In  other  cases  the  bladder  infec- 
tion is  due  to  the  extension  of  a  suppurative  peri-appendicitis  into  the 
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pelvis.  The  symptoms  most  commonly  noticed  are  increased  frequency 
and  pain  in  micturition,  tenesmus,  and,  less  frequently,  retention  of  luine. 

The  vesical  irritability  accompanying  a  simple  pericystitis 
secondary  to  acute  appendicitis  usually  diminishes  with  the  subsidence 
of  the  active  process  and  the  definite  limitation  of  the  appendical  disease. 
When,  however,  adhesions  form  between  the  appendix  and  bladder,  dysu- 
ria  may  be  the  most  persistent  and  most  prominent  symptom.  A  good 
example  furnished  me  by  W.  W.  Keen  is  as  follows :  The  patient,  a  medi- 
cal student,  aged  twenty,  gave  a  history  of  frequent  attacks  of  pain  in 
the  right  lower  abdomen  which  began  in  the  region  of  the  appendix  and 
extended  downward  and  inward,  causing  considerable  pain  in  the  bladder 
and  in  the  end  of  the  penis.  This  was  so  marked  a  feature  of  the  attack 
that  a  skiagraph  was  made  in  order  to  exclude  the  possibility  of  a  urethral 
calculus.  At  operation  the  appendix  was  foimd  hanging  over  the  brim 
of  the  pelvis  and  attached  to  something  soft  in  front  of  it,  presumably 
the  bladder. 

A  true  cystitis  is  a  comparatively  infrequent  complication  of 
appendicitis,  but  it  is  one  which  may  have  the  most  serious  consequences. 
An  intractable  cystitis  may  continue  or  there  may  be  a  persistent  fistula, 
or,  finally,  a  fatal  termination  may  be  the  direct  consequence  of  these 
conditions.  All  grades  of  the  infection  occur,  from  a  mild  diffuse  inflamma- 
tion to  a  purulent  infiltration  of  the  bladder  wall,  with  more  or  less  exten- 
sive necrosis  and  perforation.  The  classical  symptoms  of  acute  cystitis 
are  present  —  namely,  painful  and  frequent  micturition,  tenesmus,  and 
pyuria  or  haematuria.  The  involvement  of  the  ureter  or  of  the  pelvis  of 
the  kidney  in  the  suppurative  process  may  produce  similar  symptoms. 
Cases  have  been  described  in  which  the  inflammatory  exudate  had  caused 
complete  stricture  of  the  ureter  with  a  consequent  development  of  symp- 
toms of  acute  pyonephrosis.  I  once  operated  upon  a  woman  for  myoma 
of  the  uterus,  and  foimd,  at  the  same  time,  an  inflamed  appendix  densely 
adherent  over  the  right  ureter,  which  was  compressed  by  it  and  com- 
pletely strictured.  There  was  also  a  pyonephrosis,  for  which  nephrectomy 
was  performed  later  on.  Dieulafoy  (Presse  m^d,,  1898,  vol.  2,  p.  281), 
in  discussing  the  toxicity  of  acute  appendicitis,  has  directed  attention 
to  the  abnormalities  in  the  composition  of  urine  resulting  from  the  absorp- 
tion of  toxic  substances.  The  time  at  which  these  changes  are  observed 
varies  according  to  the  stage  of  the  disease  and  its  severity.  The  most 
important  are  the  presence  of  albumen  and  of  increased  i  n  d  i  - 
can  and  urobilin,  but,  as  the  infection  progresses,  all  the  symp- 
toms characteristic  of  acute  toxic  nephritis  develop,  namely,  diminished 
secretion  of  urine,  the  presence  of  casts,  desquamated  epithelium,  leuco- 
c\^es,  and  haematuria  of  renal  origin  or  haemoglobinuria.  Albumen  is  pres- 
ent, as  a  rule,  in  all  acute  febrile  disorders,  but,  as  pointed  out  by  Bayet 
(Thhe  de  Paris,  1901),  as  appendicitis  is  at  first  a  local  affection,  albu- 
men may  not  be  found  in  it  at  the  outset.  Later  on,  however,  as  the  toxins 
become  diffused  it  may  be  present  in  abundance.     On  the  other  hand. 
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owing  to  the  acute  gastro-intestinal  disturbances  at  the  outset,  a  great 
increase  in  the  amount  of  indican  may  be  noticed  in  the  first  few  days. 
Fatal  Hemorrhasre. — In  a  few  instances  the  erosion  of  a  large  blood- 
vessel occurring  during  the  course  of  an  appendicitis  or  as  a  post-operative 
complication  has  led  to  a  fatal  termination.  Osler  {Montreal  Hosp. 
Gaz.,  1880)  mentions  an  instance  of  fatal  hemorrhage  into  the  intestine, 
Matheson  {loc.  cit,)  a  fatal  haematemesis.  The  symptoms  are  those  com- 
monly produced  by  internal  hemorrhage,  and,  as  a  rule,  positive  evi- 
dence is  found  in  the  passage  of  blood  by  the  mouth  or  the  rectum. 

SYMPTOMS  AND   COMPLICATIONS   OP  CHRONIC  APPENDICITIS. 

Chronic  appendicitis  may  follow  an  acute  attack  or  the  symptoms 
may  be  chronic  from  the  beginning.  There  are  three  fairly  distinct  clini- 
cal forms  of  the  affection,  although  they  are  not  always  sharply  differen- 
tiated from  one  another :  i ,  the  recurrent  form,  which  is  char- 
acterized by  the  occurrence  of  repeated  subacute  or  acute  attacks  with 
intervals  of  perfect  freedom  from  any  clinical  evidence  of  the  disease; 
2,  the  chronic  relapsing  form,  in  which  the  patient  is  never 
well  and  is  subject  to  more  or  less  acute  exacerbations;  and  3,  the  re- 
sidual conditions,  which  denote  the  disturbances  traceable  to 
the  influence  of  the  adhesions,  kinks,  etc.,  resulting  from  preceding  acute 
or  chronic  inflammatory  attacks.  The  pathological  conditions  tmder- 
lying  any  of  these  forms  may  be  the  source  of  the  so-called  latent  appendi- 
citis or  appendicitis  larvata,  in  which  the  infective  process  is  in  a  quiescent 
state,  but  liable  at  any  moment  to  burst  forth  into  activity,  and  often 
terminating  in  acute  perforative  or  gangrenous  appendicitis.  The  clinical 
picture  of  chronic  appendicitis  is  very  varied,  including  in  its  mimicry 
almost  all  the  chronic  diseases  to  which  the  abdomen  is  subject.  The 
chief  symptoms  are  referred  to  disturbances  of  the  digestive  functions, 
but  pain  and  tenderness  may  be  troublesome  and  serious,  and  in  conse- 
quence of  the  poor  nutrition  and  the  more  or  less  constant  suffering, 
there  may  be  emaciation,  great  weakness  and  lack  of  energy,  and  often 
pronounced  nervous  manifestations. 

The  more  severe  recurrent  and  relapsing  attacks  are  similar  to  the 
acute  appendicitis  already  described.  Constipation  is  one  of 
the  most  constant  symptoms  of  chronic  appendicitis,  and  is  often  most 
obstinate.  With  it  there  are  frequently  more  or  less  marked  dyspeptic 
symptoms,  especially  after  indulging  in  certain  articles  of  food.  Flat- 
u  1  e  n  c  y  is  especially  common  and  sometimes  seems  to  affect  chiefly  the 
ileocascal  region.  It  is  probably  due  to  a  condition  of  stasis,  owing  to 
the  presence  of  adhesions  which  inhibit  to  some  extent  the  normal  mus- 
cular contractions  (Czerny).  Loss  of  appetite,  furred  tongue,  and  nausea 
are  frequent  accompaniments  of  the  disturbed  digestion.  Diarrhoea 
is  less  frequent  than  constipation,  but  is  a  prominent  symptom  in  a 
considerable  number  of  cases.  It  is,  perhaps,  most  common  in  the  more 
severe  forms,  in  which  the  patient  is  in  a  state  of  chronic  sepsis.     The 
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diarrhoea  may  be  persistent  or  may  alternate  with  periods  of  constipation. 

Pain  and  tenderness  are  characteristic  symptoms  in  the 
majority  of  cases.  The  pain,  as  a  rule,  is  definitely  localized  in  the  right 
abdomen,  but,  as  in  the  acute  affection,  there  is  scarcely  a  spot  in  the 
whole  abdomen  to  which  it  may  not  be  referred.  It  is  not  often  acute, 
being  generally  described  as  a  dull  ache,  or  merely  a  vague  sense  of  dis- 
comfort. Occasionally,  during  the  height  of  digestion,  more  or  less  severe 
colicky  pains  may  be  complained  of,  or,  again,  the  pain  may  be  noticed 
only  diuing  active  exercise.  I  know  of  two  cases  in  which  the  pain,  which 
was  very  severe,  was  always  referred  to  the  rectum,  and  at  operation  the 
appendix  was  foimd  lodged  in  the  pelvis  and  adherent  by  its  tip  to  the 
rectum.  In  women  dysmenorrhoea  is  often  a  prominent  symp- 
tom of  chronic  appendicitis,  and  in  every  case  where  dysmenorrhoea  fol- 
lows an  attack  of  acute  appendicitis,  the  presence  of  the  chronic  form  of 
the  disease  should  be  suspected. 

The  association  of  membranous  colitis  and  chronic  ap- 
pendicitis is  frequently  observed.  Finney  has  especially  noted  its 
occurrence  in  cases  where  there  is  a  thickened,  chronically  inflamed  appen- 
dix, densely  adherent  to  neighboring  intestines.  Some  writers  have  attrib- 
uted the  disease  of  the  appendix  to  the  influence  of  the  chronic  colitis, 
but  the  evidence  as  a  whole  is  in  favor  of  the  appendical  origin  of  the 
trouble,  the  affection  of  the  colon  being  secondary.  In  many  instances 
acute  attacks  of  appendicitis  have  antedated  the  apf)earance  of  symp- 
toms of  colitis,  and  it  is  a  common  experience  to  find  that  the  latter  is 
entirely  relieved  by  the  removal  of  the  appendix.  Lapeyre  (Zeit,  f,  Chir., 
1903,  p.  498)  described  six  cases  in  which  coincident  appendicitis  and 
muco-membranous  colitis  were  cured  by  the  removal  of  the  appendix. 

Intermittent  Dysentery. — In  this  connection,  T.  S.  Cullen  says: 
*'  I  have  seen  a  number  of  cases  where  the  patient  complained  of  intermit- 
tent dysentery.  Many  of  them  gave  a  history  of  intestinal  obstruction, 
pointing  strongly  to  a  chronic  appendicitis,  and  then  later  on  developed 
periodic  attacks  of  dysentery.  In  several  of  these  cases  I  have  removed 
the  appendix  and  the  dysentery  has  permanently  ceased.  It  seemed  as 
if  the  appendix  kept  up  the  irritation,  and  that  as  soon  as  this  was  relieved, 
the  trouble  in  the  colon  disappeared.  In  other  cases  the  dysentery  has 
persisted  for  some  time  after  the  removal  of  the  appendix.*' 
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CHAPTER  XI. 

DIAGNOSIS.    DIFFERENTIAL  DIAGNOSIS. 

Diagnosis. — It  is  generally  recognized  that  appendicitis  is  by  far  the 
most  common  inflammatory  disease  of  the  abdomen,  especially  in  men 
under  thirty  and  in  children  of  both  sexes.  Sudden  pain  in 
the  right  iliac  fossa  with  local  tenderness  and 
muscular  rigidity  are  significant  of  the  disease  in  the  large 
majority  of  instances ;  there  are,  however,  many  cases  of  obscure  develop- 
ment in  which  the  cardinal  signs  of  appendicitis  are  very  inconspicuous; 
moreover,  as  pointed  out  by  Mynter  (Appendicitis,  1898),  few  diseases 
present  so  many  stages  each  characterized  by  a  different  set  of  symptoms, 
while,  on  the  other  hand,  every  one  of  these  cardinal  symptoms  may  be 
absent,  or,  if  present,  may  indicate  some  other  affection.  The  physician 
may  not  see  the  patient — ^in  fact,  he  rarely  does  see  him — during  the  initial 
stage  of  the  attack,  and  by  the  time  the  disease  comes  under  observation, 
the  acute  symptoms  have  subsided  and  the  pain  has  become  localized — it 
may  be  in  the  right  iliac  fossa,  but  frequently  at  a  point  remote  from  the 
normal  position  of  the  appendix;  again,  in  other  instances,  the  pain  may 
have  ceased  entirely,  and  there  may  be  a  lull  in  all  the  symptoms,  which 
in  one  case  denotes  improvement  and  in  another  marks  the  onset  of  grave 
complications.  It  is  not  only  the  combination  of  symptoms  and  their 
appearance  in  a  distinct  order,  however,  which  indicate  the  character 
and  progress  of  the  malady,  but  the  impression  made  upon  the  trained 
mind  by  their  combination  and  progress.  In  every  case,  therefore,  a  clear 
description  of  the  onset  and  course  of  the  attack  should  be  obtained,  the 
subjective  and  objective  symptoms  carefully  weighed,  and,  what  is  often 
of  the  utmost  importance,  the  history  of  the  patient  in  regard  to  pre- 
vious attacks  of  appendicitis  investigated.  Finally,  when  the  diagnosis 
has  been  made  in  this  manner  by  direct  evidence,  it  should  be  confirmed 
by  a  general  examination  of  the  patient,  in  order  to  verify  it  by  exclusion 
and  thus  avoid  the  chagrin  of  operating  for  a  supposed  appendicitis  and 
finding  a  case  of,  perhaps,  thoracic  disease  with  pronounced  abdominal 
manifestations.  The  recognition  of  appendicitis  in  the  majority  of  cases 
is  easy,  but  it  is  often  difficult  and  sometimes  impossible  to  determine 
the  grade  of  the  infection  and  the  extent  of  the  complications;  more- 
over, in  the  early  stages  of  the  disease  there  are  no  symptoms  nor  com- 
bination of  symptoms  by  which  the  probable  course  of  events  can  be 
foretold  with  any  certainty. 

In  the  presence  of  the  cardinal  symptoms,  namely,  sudden, 
acute     abdominal     pain,     tenderness     on     pressure 
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over  or  near  McBurney's  point,  and  localized 
muscular  rigidity,  the  diagnosis  of  appendicitis  is  justified 
in  the  majority  of  cases.  Confirmatory  symptoms,  such  as  nausea  and 
vomiting,  constipation  or  diarrhoea,  elevation  of  temperattire  and  accel- 
eration of  pxilse,  make  the  diagnosis  more  secure,  and  the  presence  of  the 
tumor  puts  it  beyond  doubt. 

It  must  be  remembered,  however,  that  the  position  of  the  appendix 
is  very  variable,  and  it  may  be  situated  at  almost  any  point  in  the  abdo- 
men, hence  the  local  symptoms  are  sometimes  referred  to  the  region  of 
the  gall-bladder,  to  the  left  side  of  the  abdomen,  to  the  hypogastric  region, 
or  to  the  pelvis.  Transposition  of  the  viscera  must  be  borne  in  mind. 
H.  L.  NiETERT  {Interstate  Med.  Jour.,  March,  1903)  records  a  case  in 
which  there  was  an  entire  absence  of  local  symptoms  referable  to  the 
right  iliac  region,  but  there  was  dulness  in  the  left  iliac  fossa.  A  median 
incision  showed  a  transposition  of  the  viscera  and  a  gangrenous  appendix 
on  the  left  side.  Harold  Hepplethwaite  {Brit.  Med.  Jour.,  1907,  vol.  2, 
p.  1579)  had  a  case  of  a  boy  of  sixteen  with  complete  transposition  of 
all  the  viscera.  The  boy  developed  an  abscess  in  the  left  iUac  region,  and 
at  operation  by  Mr.  Moynihan  the  gangrenous  appendix  was  found  in 
the  abscess.  In  a  case  referred  to  by  Fowler,  operative  interference 
was  delayed  on  accotmt  of  the  absence  of  symptoms  referable  to  the 
right  iliac  fossa,  although  the  clinical  picture  suggested  an  acute  per- 
forative appendicitis.  At  the  autopsy  the  appendix  was  found  lying  to 
the  left  of  the  median  line,  about  an  inch  above  the  level  of  the  umbilicus 
and  fixed  in  this  position  by  a  short  mesocolon.  Hypogastric  pain  with 
tenderness  and  rigidity  on  both  sides  is  very  characteristic  of  pelvic 
appendicitis. 

During  the  early  stages  of  the  disease — a  period  when  operative  inter- 
ference could  save  almost  every  case — it  is  unfortimately  impossible  to 
determine  whether  there  is  a  simple  inflammation  which  will  imdergo 
speedy  resolution  without  surgical  treatment,  or  if  the  case  will  proceed 
to  the  most  dangerotis  extremities,  gangrene  or  suppuration  being  already, 
perhaps,  at  hand.  In  general  it  may  be  said  that  if  the  attack  begins 
with  slight  or  moderate  local  symptoms  and  mild  constitutional  disturb- 
ance, it  is  probably  an  ordinary  catarrhal  or  a  diffuse  inflammation,  and 
if  the  symptoms  do  not  increase  in  severity,  but  show  a  general  improve- 
ment at  the  end  of  twenty-four  to  thirty-six  hours,  recovery  vnll  take  place 
without  further  complications.  A  sudden  onset  with  violent  pain,  high 
temperature  and  rapid  pulse,  on  the  other  hand,  usually  indicate  a  more 
imm^ately  dangerous  condition  and  in  some  cases  there  is  reason  to 
believe  that  the  first  acute  symptoms  are  due  to  beginning  peritonitis, 
the  result  of  perforation,  gangrene,  or  a  virulent  infection.  Intense  agoniz- 
ing pain  at  the  onset  is  often  due  to  a  perforation.  Collapse  symptoms, 
whether  appearing  in  the  beginning  or  later  in  the  attack,  if  the  patient 
does  not  quickly  rally,  are  significant  of  a  virulent  infection  with  general 
intoxication.     As  a  rule,  the  patient  is  not  seen  during  the  earliest  stages 
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of  the  disease,  several  hours  or  ev^en  a  day  elapsing  before  a  physician  is 
summoned;  much  importance  therefore  attaches  at  this  time  to  the  fol- 
lowing questions  :Are  the  symptoms,  both  general  and 
local,  subsiding;  are  they  becoming  more  severe; 
or  are  they  apparently  stationary?  If  after  twenty- 
four  hours  the  patient  is  seen  to  be  getting  worse  instead  of  better,  com- 
plications may  usually  be  expected.  If  after  thirty-six  to  forty-eight 
hours  there  is  continuous  high  fever  and  a  correspondingly  rapid  pulse, 
suppuration  or  a  general  infection  is  strongly  suggested.  A  rapidly  in- 
creasing pulse-rate,  especially  when  out  of  proportion  to  the  degree  of 
fever,  is  one  of  the  most  urgent  symptoms,  usually  signifying  gangrene, 
or  perforation  with  beginning  peritoneal  infection,  or  a  general  septicaemia. 
A  sudden  accession  of  local  pain  usually  indicates  a  dangerous  change 
due  to  the  beginning  of  perforative  peritonitis,  and  if  the  pain  again  be- 
comes diffuse,  especially  if  it  is  associated  with  shock,  there  is  probably 
a  sudden  effusion  into  the  general  peritoneal  cavity.  A  lull  in  the  local 
symptoms,  particularly  in  the  presence  of  an  increasing  pulse-rate,  is  often 
due  to  gangrene  or  perforation  of  a  pyo-appendix,  and  is  soon  followed 
by  more  or  less  quickly  developing  peritonitic  symptoms,  unless,  indeed, 
the  patient  succiunbs  to  a  rapidly  fatal  toxaemia. 

Suppurative  Peri-appendicitis. — This  condition  is  recognized  by  the 
continuance  or  the  recrudescence  of  high  fever  and  rapid  pulse  after  the 
second  or  third  day,  associated  with  pronounced  local  symptoms  and  the 
absence  of  any  evidence  of  general  peritonitis.  The  most  positive  proof 
of  a  circumscribed  abscess  is  the  presence  of  a  tumor.  It  must  be  remem- 
bered, however,  that  a  mass  may  be  due  to  a  plastic  exudate,  gluing 
together  contiguous  structures,  or  to  the  adherent  rolled-up  omentimi, 
or  it  may  even  be  simulated  by  rigidity  of  the  abdominal  muscles.  On  the 
other  hand,  a  small  focus  of  suppuration  may  exist  without  giving  rise 
to  a  palpable  tumor.  At  a  later  stage,  when  the  abscess  is  firmly  encapsu- 
lated, constitutional  disturbances  diminish  owing  to  the  lessened  ab- 
sorption, and  the  pulse  and  temperature  may  become  normal.  Fluctua- 
tion is  usually  not  detected  in  the  beginning  of  the  attack,  and  often  not 
at  all.  In  the  case  of  a  pelvic  abscess,  however,  as  in  one  instance  in  my 
own  practice,  a  fluctuating  tumor  may  sometimes  be  detected  on  the  second 
day.  In  the  absence  of  distinct  local  signs,  continuous  fever  may  depend 
upon  some  remote  metastatic  infection  such  as  pylephlebitis  or  liver 
abscess.  But  these  complications  usually  occur  later  in  the  course  of 
the  disease,  and,  as  a  rule,  are  attended  with  unmistakable  symptoms. 

Progressive  Peritonitis. — The  onset  of  spreading  peritonitis  is  indi- 
cated when  the  local  pain,  tenderness,  and  rigidity  again  become  general- 
ized and  the  pulse-rate  increases.  Confirmatory  signs,  such  as  chills, 
persistent  nausea  and  vomiting,  elevation  of  temperature,  especially  in 
the  rectum,  and  an  anxious  expression,  usually  appear  early,  but  much 
valuable  time  will  be  wasted,  and  the  present  deplorable  failure  of  opera- 
tive interference  in  this  class  of  cases  will  continue,  if  such  pronoimced 
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symptoms  are  waited  for,  because  when  the  classical  signs  of  a  fully  estab- 
l^hed  peritonitis  are  present,  the  case  is  practically  hopeless.  Peritonitis 
occurs  most  commonly  between  the  second  and  fifth  days,  an  interval 
which  is  the  danger  period  of  appendicitis.  It  must  be  remembered,  how- 
ever, that  the  first  symptoms  of  the  attack  may  be  those  of  a  beginning 
peritonitis. 

Obscure  and  Masked  Forms  of  Appendicitis. — ^There  are  certain 
cases  of  appendicitis  which  are  not  attended  with  any  of  the  usual  clini- 
cal manifestations,  and  the  patient  may  pursue  his  usual  avocation 
until  sudden  evidences  of  some  remote  sequela  develop,  the  appendi- 
cal  origin  of  which  is  not  suspected.  A  striking  example  is  related  by 
Treves,  in  which  a  middle-aged  gentleman,  after  being  a  little  out  of 
sorts,  was  seized  with  pain  in  the  hepatic  region  attended  by  a  rigor  and 
a  subsequent  rise  of  temperature.  The  rigors  were  repeated,  the  fever 
became  very  high,  jaundice  supervened,  and  it  became  evident  that  the 
patient  was  suffering  from  pylephlebitis  and  liver  abscess.  No  mischief 
could  be  detected,  however,  in  any  part  of  the  abdomen  except  about 
the  liver.  In  fourteen  days  he  died,  when  the  liver  was  found  riddled 
with  abscesses;  the  appendix,  which  was  disorganized  and  filled  with 
pus,  had  evidently  been  the  seat  of  long-standing  disease.  J.  C.  Munro 
{Therap.  Gaz,,  Jan.  15,  1901),  in  a  paper  with  the  title  **  Lymphatic  and 
Portal  Iniection  following  Appendicitis,"  calls  attention  to  the  frequency 
with  which  the  retroperitoneal  lymphatics  are  infected  in  appendicitis. 
It  often  happens  that  the  original  appendicitis  is  of  little  moment,  and 
in  many  instances  the  appendix  has  been  removed,  and  convalescence 
is  progressing  favorably,  when  the  temperature  goes  up,  there  is  spasm 
and  tenderness,  with,  later  on,  fulness  in  the  right  loin.  A  secondary 
oj)eration  and  incision  in  the  loin  give  exit  to  pus  from  suppurating  re- 
troperitoneal glands.  Munro  cites  one  instructive  case  of  a  girl  of  seven- 
teen who  entered  his  service  in  the  Boston  City  Hospital  with  a  history 
of  sudden  sharp  pain  in  the  umbilical  region  coming  on  ten  days  before, 
with  vomiting.  Four  days  before  entrance  there  was  dull  continuous 
pain  in  the  hepatic  region,  followed  by  chills,  and  a  leucocytosis  of  9000. 
A  tumor  without  tenderness  could  be  felt  below  the  costal  margin  on  the 
right  side  of  the  abdomen.  Tenderness  and  spasm  over  the  loin  developed. 
Local  tenderness  on  deep  pressure  over  the  appendix  was  also  present. 
The  diagnosis  was  in  doubt.  At  operation  several  groups  of  small  abscesses 
were  found  on  the  upper  surface  of  the  right  lobe  of  the  liver.  A  second 
incision  over  the  appendix  revealed  a  foul  abscess  cavity.  Both  wounds 
were  drained.  On  the  third  day  the  appendix  wound  was  clean  and  sweet, 
but  the  liver  woimd  discharged  foul  pus.    Death  on  the  fifth  day. 

In  other  cases  the  clinical  phenomena  are  vague  and  misleading,  the 
symptoms  never  being  referred  to  the  right  iliac  region  and  not  being  acute. 
There  is  a  feeling  of  general  malaise,  with  loss  of  appetite,  furred  tongue, 
constipation  or  loose  bowels,  and  a  little  swelling  and  tenderness  of  the 
abdomen.    The  patient  may  be  able  to  walk  and  even  to  work  while  an 
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appendicitis  is  progressing  and  a  large  abscess  developing.  Fitz  {Amer. 
Jour,  Med,  Set,,  1886,  vol.  92,  p.  331)  mentions  the  case  of  a  sailor  who 
was  at  work  rolling  barrels  of  flour  until  the  day  of  his  admission  to  the 
hospital.  He  had  then  a  prominent  fluctuant  tumor  extending  along 
the  outer  half  of  Poupart's  ligament.  The  gradual  evolution  of  the  malady 
with  slight  pain,  swollen  and  slightly  tender  abdomen,  and  the  absence 
of  localized  symptoms  may  strongly  suggest  tubercular  peritonitis.  N.  A. 
Powell  of  Toronto  {personal  cmnmunication)  operated  upon  a  man  who 
had  been  ill  for  three  years,  being  about  one-half  of  the  time  confined 
to  bed,  with  supposed  tubercular  peritonitis.  After  removal  of  the 
inflamed  appendix  his  health  was  completely  re-established.  Similar 
cases  are  mentioned  by  Broca  {Thkse  de  Lyon,  1901).  In  other  cases, 
again,  the  patient  suddenly  develops  collapse  symptoms,  or  general  septi- 
aemia  appears  without  any  pronounced  abdominal  symptoms.  A  history 
of  preceding  attacks  of  appendicitis  is  an  important  aid  in  the  diagnosis 
of  these  obscure  cases.  It  must  also  be  borne  in  mind  that  many  obscure 
cases  of  liver  abscess,  abscess  of  the  limg  or  pleura,  and  cases  of  crypto- 
genetic  septicaemia  are  of  appendical  origin. 

Examination  of  the  Patient.  —  The  characteristic  posture  of  the 
patient  in  appendicitis  immediately  arrests  the  attention.  Almost  with- 
out exception  he  assumes  the  dorsal  decubitus  with  the  right  leg  slightly 
flexed,  and  exhibits  an  e\ddent  desire  to  avoid  all  movement.  I  once 
saw  the  case  of  a  yoimg  girl  where  the  only  prominent  symptom  was 
the  characteristic  attitude.  There  was  no  spontaneous  pain,  and  firm 
pressure  over  the  region  of  the  appendix  did  not  elicit  any  tenderness  or 
perceptible  spasm.  The  temperature  w^as  99°  F.,  the  ptilse  80.  There 
was,  however,  a  history  of  acute  abdominal  pain  on  the  preceding  day, 
and  when  I  saw  her  she  was  lying  on  her  back  with  the  right  knee  drawTi 
up,  plainly  avoiding  all  movement  whatever.  In  the  afternoon  of  the 
same  day  the  temperature  w^as  99.8°  F.,  and  the  pulse  slightly  accelerated. 
Operation,  performed  immediately,  revealed  a  deeply  situated  appendix, 
which  was  swollen,  turgid,  almost  mahogany  colored,  and  covered  with 
flakes  of  greenish  lymph. 

Abdominal  examination  must  include  inspection,  palpation,  percus- 
sion, and  auscultation. 

Inspection, — The  abdomen  in  ordinary  cases  appears  normal  or  it 
may  be  slightly  distended.  It  is  usually  symmetrical,  but  there  is  some- 
times slight  fulness  in  the  lower  quadrant,  possibly  due  to  some  distention 
of  the  caecum,  and  the  right  iliac  groove  may  not  be  so  w^ell  marked  as  the 
left.  A  distinct  prominence  indicates  an  encapsulated  abscess.  The  res- 
piratory movements  are  usually  free  in  all  parts ;  limitation  of  the  respira- 
tory movements  in  the  right  lower  abdomen  is  evidence  of  a  localized 
peritonitis,  and  absence  of  all  abdominal  movements  shows  a  general 
peritoneal  infection. 

Palpation.  —  Before  palpating  the  abdomen,  the  head  and  thorax 
should  be  somewhat  elevated,  the  knees  and  thighs  slightly  flexed,  and 
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the  patient  made  to  relax  thoroughly.  He  then  must  be  put  off  his  guard 
by  questions,  while  at  the  same  time  the  hand  is  passed  over  the  entire 
abdomen,  the  right  iliac  region  being  avoided,  and  a 
little  pressure  made  here  and  there  to  discover  any 
points  of  tenderness,  while  at  the  same  time  a  definite 
idea  is  obtained  as  to  the  general  condition  of  the  abd*  >m- 
inal  walls.  The  confidence  of  the  patient  being  thus 
gained,  the  surgeon,  still  distracting  his  attention,  makes 
a  few  rotary  movements  with  slight  pressure  with  the 
finger-tips  over  the  right  iliac  fossa,  noticing  if  there  is 
any  complaint  of  pain,  and  also,  especially,  any  riji^idity 
or  spasm  of  the  muscle;  and  then,  without  delay,  Itefore 
the  patient  has  time  to  guard  against  the  attack,  he 
makes  deep  pressure  with  one  or  two  fingers  over 
McBumey's  point  dowTi  into  the  head  of  the  ca-fum, 
when,  if  there  is  any  inflammatory  trouble,  the  patient 
at  once  cries  out  and  catches  his  hand.  In  doubtful 
cases  of  appendicitis  the  tactual  sense  may  be  supple- 
mented and  confirmed  by  the  use  of  the  instrument, 
piezometer,  shown  in  Figs.  95  and  96.  This  may 
be  used  as  an  algesimeter  to  determine  the  amount  of 
pressure  necessary  to  elicit  tenderness  over  the  apjien- 
dix,  and  may  also  be  used  to  estimate  the  degree  oi 
rigidity  in  the  right  iliac  fossa  by  comparing  the  ri^ntlity 
of  the  right  and  left  rectus  muscles.  For  example, 
^vith  a  pressure  of  500,  the  button  on  the  end  oi  tlie 
rod  may  indent  the  abdominal  wall  so  that  the  v\heel 
registers  i  cm.  on  the  right  side,  while  at  a  correspond- 
ing point  on  the  left  side  it  registers  1.5  cm.  or  more. 
In  this  way  the  rigidity  is  demonstrated  beyond  a  ques- 
tion and  no  allowance  need  be  made  for  difference  in 
tactual  sense.  At  the  same  time  the  graduated  ro<l  in- 
dicates the  amoimt  of  pressure  necessary  to  elicit  pain. 
(Johns  Hopkins  Hospital  Bulletin,  Sept.,  1904.) 

In  acute  cases,  and  also  in  patients  with  thick  abdom- 
inal walls,  it  is  seldom  possible  to  palpate  the 
appendix.  Moreover,  the  attempt  to  do  so  is 
not  without  danger,  as  the  distended  or  gan- 
grenous appendix  may  easily  be  ruptured.  In 
chronic  appendicitis  the  thickened,  erect  ap- 
pendix is  plainly  felt.  In  order  to  detect  the 
appendix  according  to  the  methocl  described 
by  Edebohls,  the  examiner  seeks  the  margin 
of  the  right  rectus  muscle,  on  the  Hne  between 
the  navel  and  the  anterior  superior  spine  of 
the  ih'um.  Then  with  light  steady  pressure  the 
fingers  are  introduced  under  the  margin  of  the 
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Fir,.  95. — Piezometer  used  to  meas- 
ure the  amount  of  pressure  necessary 
to  pnjducc  pain,  as  well  as  the  force 
required  to  overcome  the  resistance  of 
the  muscular  spasm  as  compared  with 
the  opposite  side.  The  piezometer 
affords  an  objective  method  of  demon- 
strating the  presence  of  pain  and  re- 
sistance. The  barrel  contains  a  spring 
and  both  cylinder  and  rod  are  gradu- 
ated. (One-ha)f  ^^^f^^A^-^^}^ 
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rectus  until  the  common  iliac  artery  is  distinctly  perceptible.  The  appen- 
dix, as  a  rule,  is  felt  just  outside  the  artery,  its  insertion  being  about 
an  inch  distant  from  the  vessel  while  its  tip  often  crosses  it.  A  perity- 
phlitic  exudate  may  at  first  be  masked  by  the  rigidity  of  the  abdominal 


Fig.  96. — ShowinR  the  method  of  usinR  the  piezometer  to  determine  the  amount  of  pressure  needed  to  pixxluce 
pain.  The  sliding  wheel  indicates  the  depth  of  the  depression  produced  by  a  given  amount  of  pressure,  and  th<? 
muscle  spasm  is  estimated  when  comparison  is  made  with  the  corresponding  point  on  the  opposite  side. 

wall,  but  as  the  acute  process  subsides,  it  is  usually  easily  recognized. 
Examination  under  ether  will  often  reveal  the  swollen  appendix  or  the 
presence  of  an  exudate  which  could  not  otherwise  be  detected.  This 
method,  however,  is  seldom  indicated  except  as  a  guide  in  making  the 
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incision.  The  examiner  must  always  bear  in  mind  the  risk  of  rupturing 
the  appendix  or  an  encapsulated  abscess,  an  accident  which  has  more 
than  once  occurred. 

In  some  obscure  cases  a  valuable  aid  in  examining  the  patient,  described 
by  B.  McMoNAGLE  {personal  communication),  is  the  pain  elicited  by  hold- 
ing the  fingers  firmly  over  the  abnormal  site  of  the  appendix  and  requiring 
the  patient  to  contract  the  right  psoas  muscle  by  flexing  the  lower  limb, 
held  rigid  at  the  knee,  on  the  body.  A  rectal  examination,  and,  in  married 
women,  a  vaginal  examination  as  well,  should  never  be  omitted,  as  it 
serves  not  only  to  exclude  affections  of  the  pelvic  organs,  but  is  often  valu- 
able in  locating  the  appendix  and  in  revealing  its  diseased  condition. 
In  children,  particularly,  the  inflamed  appendix  may  be  palpated  per 
rectum  even  when  not  in  the  iliac  fossa.  In  adults,  however,  this  method 
of  examination  is  chiefly  of  use  when  the  appendix  is  situated  in  the  pel- 
vis, when  on  bimanual  examination, — i,e,,  with  one  hand  on  the  abdomen 
and  a  finger  of  the  other  hand  in  the  rectum, — it  is  sometimes  possible  to 
outline  the  swollen,  inflamed  appendix  or  a  peri-appendical  exudate. 

R.  J.  Morris  {Jour.  Amer.  Med.  Assoc,  Jan.  25,  1908)  has  called  atten- 
tion to  hyperaesthesia  of  the  right  lumbar  ganglia  in  determining  the  pres- 
ence of  an  acute  actinomycotic  inflammation  of  the  appendix.  He  says: 
"Draw  a  line  from  the  right  anterior  superior  spine  of  the  ilium  to  the 
navel ;  on  this  line,  at  a  point  one  and  a  half  inches  from  the  navel,  pres- 
sure will  produce  sensitiveness  if  the  right  lumbar  ganglia  are  inflamed. 
In  the  early  stages  of  an  acute  infective  process  of  the  appendix  the  right 
lumbar  ganglia  are  tender  and  the  left  lumbar,  lying  at  a  similar  point 
on  the  left,  are  not  so.  In  acute  cases  McBumey's  point,  lying  at  the  op- 
posite end  of  the  line,  is  of  prime  importance  and  the  lumbar  ganglia  a 
point  of  secondary  consequence.  In  chronic  cases,  on  the  other  hand, 
tenderness  at  the  point  near  the  umbilicus  is  of  considerable  value  from 
a  diagnostic  stand-point,  because  it  may  be  present  when  tenderness 
over  McBumey's  point  is  absent."  Dr.  Morris  has  found  lumbar  ganglia 
tenderness  of  importance  in  differentiation  between  salpingitis  and  appen- 
dicitis. In  the  former  condition  both  right  and  left  Morris  points  are  sen- 
sitive ;  in  the  latter  only  the  right.  In  his  experience  any  case  of  irritation 
of  the  lumbar  ganglia  originating  in  the  pelvis  causes  tenderness  of  the 
ganglia  on  both  sides,  whereas  irritating  influences  originating  in  the  ap- 
pendix cause  tenderness  of  the  right  side  alone. 

Percussion. — Normal  tympany  should  be  present  throughout  the 
abdomen,  with  more  or  less  modified  resonance  over  the  region  of  the 
appendix,  in  the  presence  of  an  omental  tumor  or  a  greatly  distended 
appendix,  or  when  there  is  an  exudate.  Absolute  dulness,  if  present,  is 
due  to  a  very  extensive  fibrinous  exudate  or  to  an  abscess;  movable 
dulness  in  the  flanks  indicates  the  presence  of  effusion  into  the  general 
peritoneal  cavity. 

Auscultation. — This  is  chiefly  of  use  in  determining  whether  symp- 
toms of  ileus  are  due  to  mechanical  obstruction  or  to  intestinal  paralysis. 
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Urine, — The  changes  in  the  urine  may  be  of  some  value  in  the  diag- 
nosis of  a  few  obscure  cases  of  appendicitis,  especially  in  the  differential 
diagnosis  between  appendicitis  and  pneumonia  or  typhoid 
fever.  The  early  appearance  of  indicanuria  and  the  relatively  later 
appearance  of  albumen  are  the  most  distinctive  features  (see  Chap.  XIII). 

Differential  Dia^^nosis. — The  frequent  possibility  of  error  in  the  diag- 
nosis of  appendicitis  is  shown  by  the  large  number  of  cases  collected  by 
J.  M.  Spillissy  (Ann,  Surg,,  1902,  vol.  35,  p.  758)  illustrating  the  various 
lesions  of  the  pelvis  and  abdomen  which  have  been  mistaken  for  appen- 
dicitis. The  most  important  sources  of  error  are  in  the  acute  vis- 
ceral affections,  most  frequently  in  those  which  result  in 
peritonitis.  There  are,  as  noted  by  Treves,  **  certain  symptoms  common 
to  all  acute  disorders  within  the  abdomen  at  their  outset,  in  which  a  sud- 
den and  violent  impression  is  made  upon  the  great  nerve  centres.  These 
symptoms  consist  of  intense  and  sudden  pain  in  the  abdomen,  of  collapse 
in  varying  degree,  and  of  a  certain  amount  of  vomiting.  At  the  very 
outset  such  conditions  as  perityphlitis,  renal  and  gall- 
stone colic,  twisting  of  an  ovarian  pedicle,  tor- 
sion of  a  movable  kidney,  general  peritonitis, 
and  intestinal  obstruction,  have  been  confused  one 
with  another.*'  It  is  also  well  recognized  that  acute  intra- 
thoracic affections,  particularly  in  children,  may  in  the  be- 
ginning be  characterized  by  abdominal  symptoms  so  sudden  and  \'iolent 
that  the  disease  itself  is  entirely  masked. 

Gastro-intestinal  Disease.  —  The  gastro-intestinal  diseases  liable 
to  be  confused  with  appendicitis  are  acute  gastritis  and  g  a  s  - 
tro-enteritis.  Appendicitis  is  frequently  mistaken  for  acute 
indigestion,  but  simple  digestive  disturbances  are  seldom  mistaken  for 
appendicitis.  Intestinal  colic,  when  chiefly  affecting  the  appendical  region, 
in  the  beginning  may  simulate  appendicitis,  but  is  distinguished  by  the 
entire  absence  of  objective  signs.  In  the  severer  forms  of  gastritis  the 
attack  may  set  in  with  a  chill,  fever,  and  vomiting.  There  may  be  consti- 
pation, but  very  often  there  is  diarrhoea.  The  abdomen  may  be  swollen 
and  slightly  tender  in  the  epigastric  region.  In  the  acute  forms  it  may  at 
first  be  impossible  to  make  a  definite  diagnosis,  but  the  absence  of  symp- 
toms referable  to  the  right  iliac  region  and  the  general  freedom  from  tender- 
ness and  rigidity  are  sufficient  to  put  the  examiner  on  his  guard.  Acute 
enteritis  in  children  may  set  in  very  brusquely  with  vomiting, 
colicky  pain,  and  high  fever.  The  abdomen  is  sensitive  and  the  child  lies 
with  its  legs  drawn  up.  The  frequency  of  this  affection  in  yoimg  children 
and  the  characteristic  frequent,  offensive  stools  should  prevent  error. 
Acute  enteritis  accompanied  by  extension  of  the  inflammation  to  the 
peritoneal  surface  may  present  a  very  close  resemblance  to  appendicitis. 
A  case  related  by  Quenu  and  Cavasse  {Bull,  et,  mim.  de  la  Soc,  de  chir. 
de  Paris,  1900,  vol.  26,  p.  821)  is  that  of  a  boy,  aged  seventeen,  who 
suffered  from  violent  abdominal  pain,  constant  vomiting,  and  obstinate 
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constipation.  After  two  days  his  bowels  were  moved  with  enemata. 
The  same  evening  there  was  slight  abdominal  distention,  tenderness  and 
rigidity  in  the  right  iliac  fossa,  slight  fever,  and  a  hippocratic  facies.  A 
diagnosis  of  appendicitis  was  made.  Operation  revealed  a  normal  appen- 
dix, but  the  small  intestines  were  congested  and  covered  with  a  slight 
exudate,  especially  over  the  lower  part  of  the  ileum. 

Stercoral  typhlitis  is  now  recognized  as  a  rare  affection. 
It  is,  however,  occasionally  confused  with  appendicitis.  The  diagnosis 
of  the  condition  is  fully  described  in  Chap.  XV. 

Foreign  bodies  in  the  intestine,  especially  in  the 
caecal  region,  have  frequently  been  mistaken  for  appendicitis.  For  ex- 
ample, in  a  case  described  by  Mumford  {Bost,  Med,  and  Surg.  Jour,, 
1899,  p.  602)  a  girl,  aged  twelve  years,  was  suddenly  seized  with  severe 
abdominal  pain  referred  to  the  umbilicus,  followed  in  a  few  hours  by 
vomiting.  Her  bowels  were  moved  with  castor  oil,  but  the  pain  increased, 
being  especially  severe  in  the  right  iliac  region.  On  the  third  day  the 
temperature  was  103^  F.  and  the  pulse  112.  Her  abdomen  was  distended, 
rigid,  and  tender,  especially  over  McBumey's  point.  Operation  revealed 
a  normal  appendix  and  the  caecum  distended  with  a  mass  of  orange  pulp. 
The  differential  diagnosis  in  such  cases  can  only  be  made  by  an  explora- 
tory laparotomy. 

Perforation  of  gastro-intestinal  ulcers,  as  well 
as  large  perforations  of  the  appendix  in  which  there  is  an  extensive 
extravasation  of  septic  material,  are  all  accompanied  with  sudden  ex- 
cruciating pain,  followed  almost  immediately  by  symptoms  of  shock. 
In  all  of  these  conditions  the  initial  pain  is  commonly  referred  to  the 
umbilical  or  epigastric  regions,  and  in  the  absence  of  a  histor>'  pointing 
to  gastric  or  intestinal  ulcer,  the  differential  diagnosis  is  often  impossible 
without  an  exploratory  operation.  In  perforative  appendicitis,  however, 
there  is  usually  a  predominance  of  tenderness  and  rigidity  in  the  right 
iliac  region,  while  if  the  pain  and  other  symptoms  continue  to  be  localized 
in  the  epigastrium,  perforated  gastric  ulcer  is  probable.  The  less  acute 
forms  of  gastric  ulcer,  where  adhesions  have  formed,  or  where  perforation 
occurs  into  the  lesser  abdominal  cavity,  are  not  apt  to  be  confused  with 
appendicitis.  A  further  aid  in  the  differential  diagnosis  is  the  greater 
liability  of  yoimg  women  to  the  acute  forms  of  gastric  ulcer.  With  a  pre- 
ceding history  of  gastric  disturbance,  especially  of  ha^matemesis  or  of 
hemorrhage  from  the  bowel,  the  diagnosis  of  gastric  or  duodenal  ulcer 
is  seldom  doubtful.  The  possibility  of  the  coexistence  of  the  two  affec- 
tions, as  in  the  cases  of  Treves  and  Matheson,  already  cited,  should  be 
borne  in  mind.  A  definite  diagnosis  of  intestinal  perforations,  especially 
when  situated  in  the  terminal  portion  of  the  ileum,  the  caecum,  or  the 
ascending  colon,  can  seldom  be  made  without  an  exploratory  incision.  In 
a  case  described  by  Deaver,  where  a  diagnosis  had  been  made  of  acute 
appendicitis  with  general  peritonitis,  there  was  a  perforation  of  the  ileum 
about  i^  or  2  in.  from  its  junction  wth  the  caecum.     In  Quinard's  case 
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(cited  by  Spillissy)  the  caecum  and  appendix  were  normal,  but  there  was 
a  perforation  in  the  ileum  30  cm.  from  the  ileocaecal  junction. 

Ulceration  and  perforation  of  the  intestine  due  to  the  specific  inflam- 
matory affections,  more  especially  typhoid  fever  and  tuber- 
culosis, are  somewhat  frequently  confoimded  w4th  appendicitis;  and, 
on  the  other  hand,  appendicitis  has  sometimes  been  mistaken  for  these 
conditions.  The  clinical  features  of  these  diseases  are  fully  considered 
in  Chaps.  XIII  and  XXIII. 

The  relation  of  mucous  colitis  and  appendicitis  is  interest- 
ing. As  I  have  said  elsewhere,  obstipation  and  colitis  with  mucous  stools 
are  often  the  sign  of  a  latent  appendicitis,  and  are  cured  by  the  removal 
of  the  appendix.  The  differential  diagnosis,  as  a  rule,  rests  upon  the  his- 
tory of  mental  strain  or  worry  preceding  the  onset  of  the  trouble  and  the 
presence  of  marked  nervous  manifestations,  such  as  hysteria,  hypochon- 
driasis, etc.  On  the  other  hand,  a  history  of  a  preceding  acute  or  chronic 
appendicitis  is  exceedingly  suggestive  of  the  appendical  source  of  the 
trouble.  In  any  case  of  mucous  colitis  in  which  nervous  symptoms  are 
not  a  predominant  feature  of  the  disease,  appendicitis  should  be  sus- 
pected. 

Tumors  in  the  ileocaecal  region  or  in  the  ascending  colon  may 
be  mistaken  for  appendical  disease,  particularly  when  symptoms  of  per- 
forative peritonitis  occur  in  a  person  who  had  not  previously  suffered 
from  any  distinct  evidence  of  the  disease.  The  exudate  accompanying 
appendicitis,  on  the  other  hand,  has  also  frequently  been  mistaken  for  a 
true  neoplasm.  Intestinal  tumors  may  progress  without  pain,  unless 
the  parietal  peritoneum  is  involved,  and  in  the  absence  of  ulceration 
there  may  be  but  slight  digestive  and  constitutional  disturbances.  As  a 
rule,  however,  there  is  a  history  of  attacks  of  pain,  the  passage  of  blood 
and  mucus  in  the  stools,  loss  of  weight  and  of  strength.  In  late  cases 
these  symptoms  are  aggravated  and  there  may  be  more  or  less  cachexia. 
Symptoms  of  chronic  obstruction  are  frequently  observed.  There  may 
be  slight  fever,  and  leucocytosis  is  usually  present.  A  tumor  can  generally 
be  detected.  The  differentiation  between  the  tumor  in  the  case  of  a  new 
growi:h,  and  a  peri-appendical  exudate  is  often  perplexing.  As  a  rule, 
a  new  growth  is  more  or  less  freely  movable,  is  sharply  circtmiscribed, 
and  develops  gradually;  while  a  perityphlitic  inflammatory  mass  is  less 
movable,  less  definitely  outlined,  and  develops  rapidly,  usually  \\'ith 
acute  local  and  constitutional  symptoms.  The  new  growth,  however, 
may  be  adherent  to  contiguous  structures  and  immovable;  while,  on  the 
other  hand,  an  inflammatory  mass  may  possess  considerable  mobility. 
Again,  the  neoplasm  may  apparently  develop  suddenly  in  a  person  in 
good  health,  whereas  the  inflammatory  exudate  may  be  present  for 
months  or  even  years,  as  in  Fencer's  case,  and  may  sometimes  be  ac- 
companied by  progressive  emaciation  and  cachexia.  Two  years  ago  I 
operated  upon  the  wife  of  a  physician  for  what  was  supposed  to  be  chronic 
appendicitis.    She  had  been  perfectly  well,  except  for  some  trifling  indiges- 
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tion,  xintil  about  six  weeks  before  operation,  when  she  suffered  from  a 
moderately  severe  attack  of  pain  in  the  right  iliac  region  associated  with 
some  fever,  accompanied,  it  was  said,  by  a  leucocytosis  of  12,000.  She 
was  ill  for  about  three  weeks,  and  after  the  acute  symptoms  had  subsided 
she  occasionally  felt  some  slight  pain  in  the  right  side,  while  there  was  a 
small,  definitely  circumscribed  mass  in  the  iliac  fossa,  which  w^as  not 
freely  movable,  and  was  not  very  sensitive.  There  was  no  disturbance  of 
digestion  and  the  bowels  were  normal.  Operation  revealed  a  normal 
appendix  and  a  carcinoma  of  the  caecum.  The  age  of  the  patient  is  of 
some  value  as  an  aid  to  the  diagnosis,  but  it  must  be  remembered  that 
new  growths  are  not  rare  in  youthful  persons  and  that  appendicitis 
sometimes  occurs  in  advanced  life. 

Lenzmann  states  that  the  distention  of  the  bowel  with  air  is  some- 
times an  aid  in  differential  diagnosis.  In  the  case  of  carcinoma, 
which,  in  the  majority  of  cases,  is  an  annular  growth,  the  caecum  becomes 
contracted  when  the  intestine  is  distended  by  gas,  but  an  inflammatory 
exudate  does  not,  as  a  rule,  prevent  its  dilatation.  This  procedure,  how- 
ever, is  not  always  trustworthy,  as  a  new  growth  may  be  limited  to 
the  posterior  surface,  and  would  not  then  interfere  with  the  caecal 
distention,  while,  on  the  other  hand,  extensive  adhesions  in  inflamma- 
tory cases  may  greatly  limit  it.  A.  Gerster  {N.  Y.  Med.  Jour,,  Aug., 
1902)  had  a  case  of  relapsing  appendicitis  in  a  man,  twenty  years  old, 
which  presented  the  following  points  of  resemblance  to  a  neoplasm  of  the 
ileocaecal  region:  A  large  rounded  tumor  of  gradual  development,  mov- 
able, giving  very  little  pain  when  the  patient  lay  quietly  in  bed,  and  not 
accompanied  by  chills  nor  rise  of  temperature,  the  bowels  being  regular. 
The  chief  points  in  favor  of  the  inflammatory  nature  of  the  tumor  were 
the  age  of  the  patient,  and  especially  the  history  of  three  previous  attacks 
of  appendicitis. 

Ileocaecal  tiunors  of  tubercular  origin  are  distinguished  from  malig- 
nant growths  on  the  one  hand,  and  simple  inflammation  on  the  other, 
by  their  slow  evolution,  their  characteristic  contour,  and  especially  by 
the  history  of  antecedent  tubercular  trouble,  or  the  presence  of  enlarged, 
hard  glands  in  the  cervical  or  other  region. 

Acute  intestinal  obstruction  may  be  due  to  stran- 
gulation, volvulus,  intussusception,  strictures, 
or  foreign  bodies.  In  all  of  these  conditions  the  symptoms 
are  similar  to  acute  appendicitis,  and  all  have  been  confused  with  it.  If 
the  case  is  seen  early  there  is,  in  the  majority  of  cases,  no  difficulty  in  the 
differential  diagnosis,  the  acute  onset  with  severe  abdominal  pain,  be- 
coming more  intense  and  continuous  and  soon  followed  by  vomiting  of 
at  first  the  contents  of  the  stomach,  then  bile,  and  then  fecal  matter, 
being  very  characteristic.  The  presence  of  obstipation  and  early  collapse 
are  also  most  important  diagnostic  features.  The  absence  of  fever  at  the 
onset  and  of  early  high  leucocytosis,  as  well  as  the  absence  of  early  abdom- 
inal tenderness,  distinguish  it  from  appendicitis.    Later  on,  when  symp- 
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toms  of  peritonitis  develop,  the  differential  diagnosis  may  be  impossible 
unless  a  clear  history  of  the  onset  of  the  attack  can  be  obtained.  Strangu- 
lation of  the  intestine  by  bands  of  adhesions,  by  a  MeckeFs  diverticulum, 
by  the  adherent  appendix,  or  by  its  incarceration  in  peritoneal  pockets, 
is  most  commonly  mistaken  for  appendicitis.  Spillissy  has  collected 
1 8  cases  of  obstruction  due  to  trouble  involving  MeckeFs  diverticulum, 
in  which  a  diagnosis  of  appendicitis  was  made.  Diseases  of  this  rudi- 
mentary structure  cannot  be  distinguished  from  appendicitis  before  opera- 
tion (see  Chap.  XVII). 

Incarcerated  internal  hernia  may  readily  be  con- 
fused with  appendicitis,  particularly  when  the  incarceration  is  not  com- 
plete. As  a  rule,  however,  there  are  early  signs  of  complete  obstruction, 
while  symptoms  of  ileus  in  appendicitis  are  not  present  in  the  beginning 
of  general  peritonitis,  but  follow  its  development.  J.  B.  Deaver  observes 
that  incipient  hernia  may  simulate  chronic  appendicitis.  Pal- 
pation of  the  inguinal  rings  will  usually  reveal  the  source  of  the  trouble 
in  such  cases. 

Intussusception  may  present  a  close  resemblance  to  acute 
appendicitis.  In  both  there  may  be  the  initial,  severe,  colicky  pain,  vom- 
iting, and  collapse.  The  pain  may  be  confined  to  the  right  side  and  a 
tumor  may  be  felt.  In  intussusception  the  pain  resembles  a  severe  colic 
and  is  often  relieved  by  pressure ;  vomiting  is  more  marked,  and  there  is 
severe  tenesmus  with  escape  of  blood,  or  of  blood  and  mucus  from  the 
bowels.  The  tumor  is  better  defined,  less  tender,  and  movable.  In  everj' 
case  of  acute  colic  in  young  children  the  question  of  intussusception  should 
be  considered  and  the  examination  directed  to  its  possible  discovery. 
Examples  of  this  condition  are  given  in  Chap.  XIV. 

The  question  of  carcinoma  in  the  differential  diagnosis  is  raised  by  the 
following  case,  the  only  one  reported  of  intussusception  in  an  adult.  The 
operation  was  done  with  the  expectation  of  finding  a  malignant  affection, 
and  even  when  the  abdomen  was  opened,  it  was  not  possible  at  first  to 
get  a  clear  idea  of  the  nature  of  the  disease. 

(Haesler,  Ioc.  cit.)  A  woman,  forty-two  years  old,  who  had  always  had  good  health, 
fell  from  an  electric  car,  receiving  a  blow  on  the  head,  after  which  she  was  ill  in  bed  for 
some  time,  suffering  from  sleeplessness  and  severe  vomiting.  One  night  she  had  a  sudden 
severe  pain  near  the  navel,  extending  toward  the  right  iliac  fossa.  No  resistance  was  per- 
ceptible at  first,  but  after  three  weeks  she  noticed  a  knot  in  her  abdomen  which  was  freely 
movable  and  increased  in  size.  The  attacks  of  pain  continued  at  intervals  for  six  weeks, 
when  she  entered  the  hospital.  Examination  then  showed  a  smooth  tumor  in  the  right 
iliac  fossa,  the  size  of  a  large  fist ;  her  bowels  moved  only  after  medicine,  and  she  was  siiflfer- 
ing  from  meteorism,  nausea,  and  vomiting.  Her  general  condition  was  so  bad  and  she 
was  so  much  emaciated  that  a  provisional  diagnosis  was  made  of  carcinoma  of  the  ascend- 
ing colon.  On  operation  the  caecum  and  the  vermiform  appendix  could  not  be  found.  After 
separating  adhesions  so  thick  as  to  resemble  a  solid  tumor,  the  intestine  was  resected  from 
lo  cm.  above  the  ileum  to  the  hepatic  flexure  of  the  colon.  The  patient  recovered  and  was 
in  good  health  three  years  after  the  operation.  Examination  of  the  resected  portion  of  the 
intestine  showed  the  ileum  passing  directly  into  the  colon,  the  czecum  and  the  appendix 
being  apparently  lacking.  On  cutting  into  the  bowel,  the  valve  and  the  invaginated  ap- 
pendix could  be  seen  projecting  into  its  lumen.  The  appendix  was  the  most  prominent 
portion,  so  that  it  seemed  not  unlikely  that  it  was  the  starting-point  of  the  difficulty.    Its 

lumen  contained  a  small  amount  of  fecal  material.  C^ r^r^rAr> 
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Intestinal  parasites  may,  in  children,  give  rise  to  ab- 
dominal symptoms,  which  in  their  brusque  onset  and  violent  character, 
together  wath  the  consequent  severe  constitutional  disturbances,  closely 
simulate  acute  appendicitis.  Instructive  examples  of  this  confusion, 
given  by  C.  Arbor6-Rally  and  Metchnikoff,  are  described  in  Chap.  XI. 
The  differential  diagnosis  rests  chiefly  upon  the  discovery  of  the  ova  of 
the  parasites  in  the  stools.  It  must  be  borne  in  mind,  however,  as  is  clearly 
shown  in  Chap.  XL,  that  intestinal  parasites  may  be  associated  with, 
and  indeed  may  be  the  exciting  cause  of,  acute  appendical  inflammation. 
The  blood  examination  may  be  of  great  value  in  doubtful  cases,  as  in  hel- 
minthiasis a  high  grade  of  eosinophiles  is  frequently  foimd,  while  in  the 
early  stages  of  acute  appendicitis  there  is  often  a  marked  diminution  or 
a  total  absence  of  these  cells  (Simon,  Clinical  Diagnosis).  As  the  infec- 
tion terminates,  however,  the  eosinophiles  are  relatively  and  actually 
increased   (David,   Thtse  de  Paris,   1903). 

Inflammation  of  Meckel's  diverticulum  (divertic- 
ulitis) has  been  several  times  mistaken  for  appendicitis.  J.  M.  T.  Finney 
{Maritime  Med.  News,  1907,  vol.  19,  p.  340)  mentions  a  case  where  he 
operated  for  a  fecal  fistula  supposed  to  have  resulted  from  the  spontaneous 
rupture  of  an  abscess  of  the  appendix.  Operation  proved  that  it  was 
a  case  of  inflammation  of  a  Meckel's  diverticulum. 

Actinomycosis. — ^The  same  author  (loc.  cit.)  has  operated  on  three 
cases  of  actinomycosis  of  the  appendix  with  abscess.  He  calls  attention 
to  the  great  amount  and  wide  extent  of  the  induration  in  these  cases. 

Lead  Colic. — In  the  absence  of  general  symptoms  of  plumbism,  lead 
colic  may  be  mistaken  for  appendicitis,  and  vice  versa.  Bernard  (Th^se 
de  Paris,  1901)  refers  to  a  case  in  which  the  appendix  was  removed  on 
accoimt  of  abdominal  symptoms  suggestive  of  appendicitis.  The  follow- 
ing year  the  patient  suffered  from  an  attack  of  an  exactly  similar  nature, 
and  it  was  then  found  that  he  was  the  subject  of  lead  colic.  Janeway 
{personal  communication)  had  a  case  of  lead  colic  in  a  plumber  who  had 
had  his  appendix  removed  because  of  pain  in  the  abdomen.  At  the  time 
Janeway  saw  him  it  was  proposed  to  remove  the  colon  for  a  neoplasm. 
Granular,  degenerated,  red  blood-corpuscles  being  fotmd  in  the  urine, 
a  poison  of  some  kind  was  suspected.  Iodide  of  potassium  was  given  for  a 
week,  and  when  the  urine  for  twenty-four  hours  was  collected,  lead  was 
found  in  it.  An  attack  of  colic  in  chronic  lead  poisoning  is  often  preceded 
by  gastric  or  intestinal  symptoms,  particularly  constipation.  The  pain 
is  over  the  whole  abdomen  and  is  usually  paroxysmal.  There  is  often, 
in  addition,  a  dull  heavy  pain  between  paroxysms,  and  there  may  be 
vomiting;  attacks  of  pain  with  acute  diarrhoea  may  also  occur.  Acute 
lead  poisoning  may  present  vomiting  and  pain  in  the  abdomen,  with 
gastro-intestinal  svmptoms  of  the  most  intense  description,  accompanied 
by  collapse  which  may  prove  rapidly  fatal.  In  lead  colic,  unlike  coHc 
due  to  inflammatory  disease,  there  is  an  absence  of  general  or  localized 
tenderness,  in  fact,  the  pain  is  usually  relieved  by  pressure.  The  pulse- 
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rate  instead  of  being  accelerated  is  retarded,  and  there  is  increased  ten- 
sion (RiTZEL  quoted  by  Osier).  The  blood  examination  is  here  of  impor- 
tance in  the  differential  diagnosis.  According  to  Da  Costa  (**  Clinical  Hema- 
tology," 1 901),  there  is  often  pronounced  leucocytosis,  especially  in  cases 
with  acutely  toxic  symptoms,  but  granular  basophilia  of  the  erythrocytes 
can  be  detected  even  in  the  earliest  stage  of  plumbism,  while  in  appendi- 
citis this  does  not  occur.  Acute  poisoning  may  simulate  acute  appendi- 
citis, which  at  the  outset  presents  signs  of  an  acute  diffuse  peritonitis 
accompanied  by  signs  of  collapse.  In  such  a  case  the  temperature,  the 
pulse,  and  the  leucocyte  count  may  not  present  points  of  differentiation. 
As  acute  lead  poisoning  is  usually  the  result  of  a  large  amount  of  poison 
taken  accidentally  or  with  suicidal  intent,  the  history  will  usually  give 
the  clue.  The  most  important  cases  are  those  in  which  there  is  coinci- 
dent plumbism  and  appendicitis.  A  patient  presenting  general  symp- 
toms of  lead  poisoning  may  be  seized  with  an  attack  of  acute  or  chronic 
appendicitis,  which  is  considered  to  be  merely  the  usual  abdominal  symj>- 
tom  of  plumbism.  The  chief  points  in  the  differential  diagnosis  are  the 
localization  of  the  pain  in  the  right  iliac  fossa,  the  presence  of  diffuse  or 
localized  tenderness,  and  rigidity  of  the  abdominal  walls.  The  tempera- 
ture is  more  or  less  elevated  and  the  pulse  accelerated.  Leucocytosis, 
if  present,  is  a  valuable  confirmatory  sign.  The  detection  of  a  mass  in 
the  right  iliac  fossa  is,  of  course,  positive  evidence  that  the  attack  is  not 
due  to  plumbism. 

Affections  of  the  Peritoneum  and  Mesentery.  —  Tuber- 
cular peritonitis,  both  in  the  chronic  and  the  acute  form, 
may  simulate  appendicitis.  Many  cases  set  in  acutely  with  fever,  ab- 
dominal tenderness,  and  the  usual  symptoms  of  an  ordinary  acute  peri- 
tonitis, the  predominating  symptoms  often  being  referred  to  the  right 
iliac  region.  These  cases  are  frequently  mistaken  for  appendicitis  with 
localized  peritonitis.  In  other  instances  the  onset  is  exceedingly  brusque, 
with  acute  abdominal  symptoms  and  marked  constitutional  disturbance, 
simulating  acute  perforative  appendicitis  with  generalized  peritonitis. 
A  case  described  by  Rousseau  {Thkse  de  Paris,  1901)  is  that  of  a  child 
who  awakened  with  sudden  sharp  pain  in  the  abdomen,  the  maximum 
intensity  of  the  pain  being  in  the  right  flank.  She  vomited  almost  immedi- 
ately, and  at  the  same  time  several  ascarides  were  passed  per  rectum. 
A  few  hours  later  she  vomited  some  mucus.  Twelve  hours  after  the  onset 
of  the  attack  she  was  admitted  to  the  hospital  in  a  critical  condition, 
presenting  the  typical  facies  abdominalis,  cold  extremities,  rapid  respira- 
tion, and  extremely  small  pulse.  The  abdomen  was  distended,  and  palpa- 
tion in  the  right  flank  elicited  acute  pain  and  muscular  resistance.  A 
diagnosis  was  made  of  probable  peritonitis  due  to  perforative  appendicitis, 
and  immediate  operation  performed.  There  was  a  small  amount  of  serous 
fluid  in  the  abdominal  cavity  and  the  serous  membrane  was  covered  \\ith 
fine  tubercular  granulations.  The  child  did  not  improve  after  the  opera- 
tion, but  presented  signs  of  increasing  intoxication,  and  died  on  the  sixth 
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day.  An  instance  of  the  chronic  form,  given  by  Treves,  is  the  case  of  a 
boy,  aged  thirteen,  admitted  to  the  hospital  complaining  of  pain  in  the 
right  side  and  occasional  vomiting.  He  declared  that  the  pain  began  sud- 
denly some  months  previously,  being  accompanied  by  vomiting  and  a 
tender  swelling  in  the  caecal  region,  which  had  not  entirely  disappeared. 
An  exploratory  incision  revealed  a  localized  tubercular  peritonitis,  with 
evidence  of  extension  over  the  general  serous  surfaces.  The  appendix 
appeared  normal.  The  most  characteristic  features  of  the  acute  attack 
are  the  more  moderate  fever,  the  less  acute  abdominal  tenderness,  the 
more  indefinite  localization  of  the  symptoms,  the  more  frequent  occur- 
rence of  fecal  vomiting.  None  of  these  indications,  however,  are  distinc- 
tive, and  in  some  instances  the  differential  diagnosis  is  impossible.  Most 
important  among  the  diagnostic  points  are  the  personal  and  hereditary 
antecedents  of  the  patient. 

Gonorrhoeal  peritonitis  may  be  mistaken  for  appendi- 
citis.    The  history  of  gonorrhoea  will  serve  to  differentiate  the  two. 

General  peritonitis  secondary  to  measles  has 
been  described  by  R.  T.  Morris  {N.  Y.  Med.  Jour,,  1899,  vol.  i,  p.  470) 
as  being  mistaken  for  acute  appendicitis  with  general  peritonitis.  Opera- 
tion showed  the  peritonetmi  thickened  and  infiltrated,  while  the  abdom- 
inal cavity  was  filled  with  viscid  lymph.  Recovery  was  retarded  by  an 
attack  of  meningitis  accompanied  by  pleurisy  and  pericarditis. 

A  case  of  lipoma  of  the  mesentery,  twisted  on  its  axis 
and  producing  gangrene  and  perforation  of  the  iletun,  which  were  at  first 
mistaken  for  acute  perforative  appendicitis,  has  been  sent  me  by  A.  C. 
Bernays,  of  St.  Louis.  The  patient,  a  girl  six  years  old,  was  suddenly 
taken  with  severe  colic  followed  by  vomiting.  There  was  an  obvious 
tumor  in  the  iliac  fossa  but  little  tenderness.  The  child  was  moribund 
when  sent  to  the  hospital,  but  was  operated  on  as  a  last  resort — too  late, 
however,  to  save  her  life. 

A  mass  of  gangrenous  omentum,  causing  acute  abdomi- 
nal symptoms,  associated  with  shock,  in  a  case  reported  by  Spillissy, 
was  operated  on  for  supposed  appendicitis. 

Enlarged  retrocaecal  and  retrocolic  glands 
have  frequently  given  rise  to  a  diagnosis  of  appendicitis.  The  majority 
of  these  cases  have  been  due  to  tubercular  disease,  but  in  a  case  reported 
by  CoNDAMiN  and  Voron  (cited  by  Spillissy)  the  adenitis  was  of  syphilitic 
origin.  A  unique  case  of  typhoidal  adenitis  mistaken  for  appendicitis 
has  been  described  by  Richardson  (A^.  Y,  State  Med.  Jour.,  July,  1901). 
Russell  (Mod.  Med,  5a.,  Feb.,  1902)  reports  a  case  of  fatal  vacci- 
nation infection  which  presented  symptoms  resembling  acute 
appendicitis.  The  vaccination,  on  the  right  thigh,  had  apparently  been 
followed  by  suppurative  adenitis  of  the  ingmnal  and  iliac  glands  and  dif- 
fuse fibro-purulent  peritonitis. 

Diseases  of  the  Kidneys  and  Ureters.  —  Floating  kid- 
ney  has  frequently  been  mistaken  for  appendicitis,  and  several  instances 
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have  been  recorded  in  which  the  true  condition  was  only  discovered  ^t 
operation.  In  a  case  described  by  Miller  {Med,  Rec,  1900,  p.  353)  the 
presence  of  a  mass  in  the  right  iliac  fossa,  with  a  history  of  more  or  less 
constant  pain  extending  over  about  a  year,  was  very  suggestive  of  appen- 
dical  trouble.  The  occurrence  of  acute  attacks  (**Dietrs  crises'')  charac- 
terized by  severe  abdominal  pain,  chills,  nausea,  vomiting,  fever,  and 
collapse  in  a  patient  who  is  not  known  to  be  suffering  from  floating  kid- 
ney, may  be  very  misleading.  The  kidney  during  these  attacks  is  swollen, 
tender,  and  often  less  freely  movable,  while  on  account  of  the  localized 
tenderness  and  the  rigidity  of  the  abdominal  walls  palpation  may  be  diffi- 
cult and  unsatisfactory.  The  chief  diagnostic  feature  is  the  character- 
istic shape  of  the  organ  together  with  its  mobility,  and  in  the  ordinary 
cases  the  diagnosis  is  rarely  doubtful.  By  making  the  patient  relax  thor- 
oughly, especially  when  lying  on  the  left  side  with  the  right  thigh  flexed, 
the  kidney  can  be  readily  grasped  and  made  to  slip  back  into  its  normal 
position.  Sometimes  also  a  depression  in  the  flank  corresponding  to  the 
normal  site  of  the  kidney  is  plainly  visible. 

During  the  acute  attacks  the  muscular  rigidity  is  usually  more  dif- 
fuse and  not  so  marked  as  in  appendicitis,  and  the  tenderness  is  often 
more  severe  posteriorly.  The  condition  of  the  urine  is  sometimes  an  aid 
in  the  differential  diagnosis.  During  acute  renal  attacks  an  excess  of 
uric  acid  is  common,  but  high-colored,  scanty  urine  and  the  occasional 
presence  of  pus  and  blood  may  accompany  either  affection.  Acute  anuria 
may  also  occur  in  either,  but  with  the  subsequent  voiding  of  a  large  amount 
of  urine  the  renal  pain  is  entirely  relieved,  while  appendical  symptoms  are 
not  affected.  A  diagnostic  point  of  great  significance  is  the  frequent 
occurrence  of  floating  kidney  in  neurasthenic  women.  A  history  of  attacks 
of  pain  not  always  referred  to  the  same  region,  or  a  history  of  intermittent 
hydronephrosis,  indicates  a  movable  kidney.  Finally,  in  all  doubtful 
cases,  examination  under  ether  narcosis  will  at  once  reveal  the  presence 
of  a  floating  kidney.  It  is,  however,  of  great  importance  to  remember 
that  the  two  affections  frequently  coexist,  some  observ^ers  believing  that 
a  large  percentage  of  cases  of  chronic  appendicitis  is  a  constant  accom- 
paniment of  right  floating  kidney.  It  is  therefore  essential  in  the  pres- 
ence of  a  floating  kidney  to  exclude  definitely  the  presence  of  appendi- 
citis. 

Renal  calculus  may  produce  symptoms  closely  simulating 
acute  or  chronic  appendicitis.  Renal  colic  due  to  the  entrance  of  a  cal- 
culus into  the  ureter  may  set  in  abruptly  without  apparent  cause,  or  may 
follow  a  strain  in  lifting.  It  is  described  by  Osler  as  characterized  by 
agonizing  pain,  which  starts  in  the  flank  of  the  affected  side,  passes  down 
the  ureter,  and  is  felt  in  the  testicle  and  the  inner  side  of  the  thigh.  The 
pain  may  also  radiate  through  the  abdomen  and  chest  and  be  very  intense 
in  the  back.  In  severe  attacks  there  is  nausea  and  vomiting  and  the 
patient  is  collapsed.  A  chill  may  precede  the  outbreak,  and  the  tempera- 
ture may  rise  as  high  as  103^  F.     Perspiration  breaks  out  upon  the  face 
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and  the  pulse  is  feeble  and  quick.  Micturition  is  frequent,  and  occasion- 
ally painful,  while  the  urine,  as  a  rule,  is  bloody.  The  attack  may  not 
last  longer  than  an  hour;  in  other  instances  it  continues  for  a  day  or  more, 
with  periods  of  temporary  relief.  There  is  usually  tenderness  on  the  af- 
fected side.  If  the  calculus  remains  in  the  kidney  there  is  usually  a  dull 
pain,  often  referred  to  the  back.  In  some  cases  the  pain  comes  on  in  acute 
paroxysms.  Haematuria  is  common,  but  by  no  means  constant,  and  the 
urine  may  be  clear  for  days.  There  may  also  be  intermittent  attacks 
of  pyuria.  The  distinctive  features  in  the  differential  diagnosis  are  the 
situation  and  direction  of  the  pain,  the  retracted  and  painful  testicle, 
and  the  changes  in  the  urine.  When  the  calculus  is  in  the  lower  portion 
of  the  ureter,  just  above  the  pelvic  brim,  and  the  pain  and  tenderness 
centre  at  this  point,  the  diagnosis  is  sometimes  exceedingly  difficult.  The 
X-ray  examination  is  a  most  valuable  diagnostic  aid,  but  may  lead  to 
erroneous  conclusions,  particularly  when  a  ureteral  calculus  is  located  in 
the  iliac  fossa. 

Two  interesting  examples  of  the  confusion  that  may  exist  between 
these  conditions  were  sent  me  by  Prof.  D.  Giordano,  of  Venice,  Italy 
(see  ** Vermiform  Appendix  and  its  Diseases,''  p.  422). 

Another  case  was  sent  me  by  A.  J.  Ochsner,  of  Chicago  (personal 
communication)    {loc,   cit,,   p.   423). 

Brewer  {Ann.  Surg,,  1901,  vol.  t^^,  p.  590)  refers  to  three  cases  in 
which  a  diagnosis  was  made  of  appendicitis,  but  which  proved  to  be 
ureteral    and      renal    calculi. 

Pyonephrosis  may  closely  resemble  acute  or  chronic  relaps- 
ing appendicitis.  C.  P.  Noble  (personal  communication)  had  a  case  in 
which  the  patient  was  operated  on  for  supposed  appendicitis,  but  the 
appendix  was  found  to  be  normal,  and  a  pyelitis  the  source  of  the  trouble. 
Tlie  patient  got  well  of  the  pyelitis  while  in  bed  recovering  from  the  opera- 
tion. The  most  distinctive  features  are  the  changes  in  the  urine  accom- 
panying the  acute  attacks  of  pain,  and  the  rigors,  high  fever,  and  sweats 
indicating  a  pyaemic  condition.  The  position  of  the  tenderness  and  the 
distinctly  outlined  tumor  in  the  kidney  region  usually  lead  to  a  correct 
diagnosis.  The  presence  of  cystitis  is  a  confirmatory  sign  of  value  in  some 
cases.  The  fact  that  the  renal  or  ureteral  suppuration  may  be  secondary 
to  appendical  disease  as  in  Lenzmann's  and  in  Treves'  cases  should 
be  borne  in  mind.  In  chronic  cases  of  persistent  pain  in  the  right  side 
where  a  definite  diagnosis  cannot  be  made,  I  have  found  the  following 
procedure  of  value  in  excluding  renal  disease:  With  the  patient  in  the 
knee-chest  posture  a  cystoscope  is  introduced,  and  through  it  a  suitable 
catheter  is  passed  into  the  ureter  and  up  to  the  kidney.  The  pelvis  of  the 
kidney  is  then  distended  with  sterilized  water,  and  as  soon  as  its  normal 
capacity  (shown  by  the  measured  resistance)  is  exceeded  there  is  more 
or  less  severe  pain.  If  this  pain  is  similar  to  the  pain  from  which  the  pa- 
tient has  suffered,  there  is  fairly  conclusive  evidence  that  the  kidney  is 
at  fault,  and  vice  versa. 
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Perinephritic  Abscess.  —  As  suppurative  peri-appendi- 
citis frequently  involves  the  perirenal  tissue  and  is  one  of  the  common 
causes  of  perinephritic  abscess,  the  differential  diagnosis  depends  chiefly 
upon  the  history  of  the  events  leading  up  to  the  attack.  If  the  onset  is 
marked  by  the  usual  symptoms  of  appendicitis,  the  diagnosis  is  clear; 
while  with  a  history  of  injury  to  the  lumbar  region  or  of  a  pre-existing 
kidney  affection,  followed  by  the  sudden  or  the  insidious  development 
of  the  abscess,  there  is  usually  no  difficulty  in  determining  the  origin  of 
the  disease.  Spillissy  refers  to  a  case  in  which  a  gonorrhoeal  ureteritis, 
secondary  to  a  prostatitis,  simulated  acute  appendicitis. 

Renal  tumors  are  rarely  mistaken  for  appendicitis,  but  'wlien 
the  appendix  ascends  towards  the  lower  pole  of  the  kidney,  an  exudate 
may  form  in  this  region  and  present  all  the  characteristics  of  a  renal  tumor. 
The  chief  features  upon  which  the  diagnosis  rests  are :  The  gradual,  insidi- 
ous development  of  the  tumor,  its  progressive  growi:h,  the  slow  onset 
and  increase  of  pain,  its  steady  character,  and  the  fact  of  its  being  located 
chiefly  in  the  loin.  The  urinary  changes  are  of  great  importance,  espe- 
cially the  occurrence  of  haematuria,  which  is  a  fairly  constant  accompani- 
ment of  renal  tumors,  but  is  comparatively  rare  in  appendical  disease, 
and  even  if  present  is  very  seldom  persistent.  An  example  of  a  renal 
tumor  mistaken  for  appendicitis  is  given  by  W.  H.  Harsha  (Ann.  Surg., 
March,  1902),  in  which  a  man,  forty  years  of  age,  had  for  some  time  pre- 
sented the  usual  evidences  of  a  large  appendical  abscess,  which  finally 
ruptured,  producing  a  consequent  general  peritonitis.  On  making  an  in« 
cision  over  the  site  of  the  appendix,  a  solid  mass  was  encountered,  which 
proved  to  be  a  large  tumor  of  the  kidney  containing  an  abscess  which 
had  ruptured  into  the  peritoneal  cavity.  Microscopic  examination  showed 
that  the  tumor  was  a  fibro-sarcoma. 

Diseases  of  the  Gall-bladder.  —  Every  surgeon  of  wide  experi- 
ence has  had  cases  in  which  it  was  exceedingly  difficult,  and  often  impos- 
sible without  an  exploratory  section,  to  differentiate  between  appendicitis 
and  acute  or  chronic  diseases  of  the  gall-bladder  and  its  ducts.  Acute 
cholecystitis  sets  in  with  severe  paroxysmal  pain,  situated 
most  commonly  in  the  right  side  of  the  abdomen,  or  in  the  region  of  the 
liver,  but  frequently  in  the  epigastrium  and  sometimes  in  the  ileocaecal 
region;  ** nausea,  vomiting,  rise  of  temperature  and  pulse,  abdominal 
distention,  rigidity,  general  tenderness  becoming  localized,  quickly  follow." 
Intestinal  obstruction  is  often  a  prominent  symptom.  The  symptoms 
may  not  be  definitely  localized  in  inflammation  of  the  gall-bladder ;  while, 
on  the  other  hand,  if  the  appendix  is  in  a  high  retro-colic  position,  the 
maximum  intensity  of  the  pain  and  tenderness  may  be  referred  to  the 
hypochondriac  region.  With  a  history  of  previous  attacks  of  cholecys- 
titis, or  if  the  attack  occurs  during  convalescence  from  typhoid  fever, 
cholecystitis  may  be  suspected. 

Empyema  of  the  gall-bladder,  in  addition  to  the 
symptoms  of  cholecystitis,  presents  a  definite  tumor  in  the  right  side. 
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which  may  increase  the  diagnostic  diflficulties.  Osler  records  the  case 
of  a  woman  admitted  to  the  hospital  with  a  history  of  very  sudden  onset 
of  severe  pain  three  days  previously  in  the  right  side  of  the  abdomen, 
and  with  an  ill-defined  tumor  mass  low  do^\Ti  in  the  right  flank.  She  was 
transferred  at  once  to  the  surgical  side  for  operation  for  supposed  appendi- 
citis, when  the  condition  proved  to  be  an  acutely  distended  and  inflamed 
gall-bladder,  almost  on  the  point  of  perforating.  The  tumor  in  appendi- 
cal  inflammation  can  be  distinguished  by  the  presence  of  a  tympanitic  zone 
between  the  lower  border  of  the  liver  and  the  mass,  while  the  distended 
gall-bladder  disappears  imder  the  hver  and  the  dulness  over  the  mass 
merges  into  the  liver  dulness.  In  gall-bladder  inflammation  there  is  almost 
invariably  a  tender  spot  a  little  above  and  to  the  right  of  the  umbilicus. 

Hepatic  colic,  due  to  the  entrance  of  gall-stones  into  the 
cystic  or  common  duct,  may  present  many  points  of  resemblance  to  acute 
appendicitis.  The  attack  sets  in  suddenly  with  agonizing  pain,  often 
associated  with  rigor,  fever,  and  abdominal  rigidity.  The  pain,  as  a  rule, 
is  located  in  the  right  hypochondritmi  and  the  epigastrium  radiating 
toward  the  scapula,  while  in  appendicitis  the  pain  usually  extends  towards 
the  tmibilicus  and  downward.  Tenderness  tmder  the  costal  margin  is 
characteristic  of  inflammation  of  the  gall-bladder  and  its  ducts.  In  hepatic 
colic  an  initial  rigor  is  more  frequent,  the  pain  is  more  intense,  and  the 
nausea  and  vomiting  are  more  continuous  from  the  first.  Sonnenburg 
enumerates  as  the  most  distinctive  features  of  gall-bladder  inflammation 
and  biliary  calculus:  the  high  position  of  the  exudate;  the  slight  con- 
stitutional disturbance;  and  the  direction  of  the  dulness  on  percussion, 
especially  its  passing  into  the  Hver  dulness.  Icterus  may  occur  or  may 
be  absent  in  either  case. 

Rupture  of  the  gall-bladder  occurring  suddenly  with- 
out previous  evidence  of  any  disease  of  the  gall-bladder  has  been  mistaken 
for  acute  perforative  appendicitis.  Several  examples  of  this  mistake  are 
recorder!.  G.  M.  Pond  {Med.  Rec,  April,  1898,  p.  585)  relates  the  case 
of  a  man,  forty-five  years  of  age,  who,  while  lifting  a  heavy  weight,  was 
seized  with  severe  epigastric  pain  and  collapse.  A  diagnosis  of  appendi- 
citis was  made.  The  next  day  he  had  but  a  slight  rise  of  temperature; 
his  pulse  was  120:  his  face  anxious;  the  pain  was  localized  over  McBur- 
ney's  point  and  the  tenderness  well  marked.  The  right  rectus  muscle 
was  rigid.  When  the  abdomen  was  opened  a  quart  or  more  of  bile  gushed 
out,  and  the  attack  was  found  to  be  due  to  rupture  of  the  enlarged,  dis- 
tended gall-bladder.  E.  G.  Field  of  Norfolk,  Va.  {personal  commtmica' 
tion),  saw  a  case  of  rupture  of  the  common  duct  which  closely  simulated 
acute  perforative  appendicitis.  A  physician,  aged  fifty-two  years,  was 
attacked  \^'ith  sudden  severe  pain  in  the  right  side  of  the  abdomen,  extend- 
ing from  the  region  of  the  liver  to  the  groin.  There  was  great  tenderness 
over  this  region  and  the  right  rectus  muscle  was  tense.  There  was  con- 
siderable meteorism,  which  gradually  increased  until  the  respirations 
were  greatly  interfered  with.    The  temperature  was  subnormal,  the  pulse 
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small  and  weak.  The  patient  died  about  thirty-six  hours  after  the  onset 
of  the  attack,  in  great  agony.  Autopsy  showed  rupture  of  the  common 
duct  wath  beginning  general  peritonitis. 

In  considering  the  question  of  the  diflferential  diagnosis  between  appen- 
dicitis and  diseases  of  the  liver  and  gall-bladder  the  surgeon  has  not  simply 
to  determine  whether  he  is  dealing  with  a  case  of  appendicitis  or  of  a  hepatic 
or  gall-bladder  disease;  he  has  also  to  consider  that  important  group  of 
cases  in  which  affections  of  the  organs  coexist,  particularly  the  cases  in 
which  the  disease  of  the  liver  and  gall-bladder  is  secondary  to  the  ap- 
pend ical  inflammation.  In  the  preceding  sections  the  frequency  of  these 
complications  has  been  emphasized,  and  attention  has  been  called  to  the 
fact  that  pylephlebitis  and  liver  abscesses  may  be  the  result  of  an  imsus- 
pected  subacute  appendicitis.  The  diagnosis  of  the  secondary  condition 
in  these  cases  is  easy,  but  the  primary  affection  is  often  completely  masked. 
I  have  met  with  two  or  three  instances  in  which  the  persistent  pain  in  the 
right  hypochondrium,  associated  with  jaimdice,  led  to  a  diagnosis  of 
cholelithiasis  or  cholangitis,  and  at  operation  a  chronic  appendicitis  was 
found,  with  adhesions  involving  the  gall-bladder  and  compressing  the 
ducts.  Not  infrequently  gall-stones  and  cholecystitis  have  existed  inde- 
pendently of  the  appendical  disease,  as  in  the  cases  cited  in  Chap.  X. 
When  the  association  of  the  two  ailments  is  not  recognized,  and  only  one 
is  cured  at  the  first  operation,  a  second  operation  has  sometimes  been 
necessary  for  the  complete  relief  of  the  symptoms. 

Pancreatic  Disease.  —  In  acute  pancreatitis  the  sudden 
intense  epigastric  pain,  abdominal  distention,  constipation,  and  vomit- 
ing may  at  the  outset  suggest  appendicitis.  The  most  important  differ- 
ences between  the  two  conditions  are :  the  more  agonizing  and  persistent 
pain  in  pancreatitis,  the  tenderness  on  pressure  over  the  left  costal  margin, 
and  the  profotmd  prostration,  which  is  often  associated  with  marked 
cyanosis.  The  age  of  the  patient,  a  history  of  alcoholism,  and  more  par- 
ticularly a  history  of  gall-stones  are  important  in  the  diagnosis.  The 
temperature  is  usually  normal,  but  the  pulse  accelerated.  The  presence 
of  fatty  stools  is,  of  course,  conclusive  evidence  of  pancreatic  disease. 
Suppurative  pancreatitis  is  accompanied  by  fever  and 
may  closely  resemble  peritonitis  due  to  a  ruptured  appendix.  Brewer 
(loc,  cit,)  reports  the  case  of  a  man  fifty-three  years  old,  who  had  presented 
abdominal  symptoms  for  a  year,  and  gave  a  history  of  peritonitis  occur- 
ring seventeen  years  previously.  He  was  suddenly  seized  with  abdominal 
pain  accompanied  by  vomiting,  fever,  and  sweats.  The  abdomen  was 
distended  and  generally  tender.  At  operation  the  only  evidence  of  disease 
was  the  presence  of  small  white  spots  covering  the  omentum.  At  autopsy 
the  pancreas  proved  to  contain  numerous  small  abscesses. 

GvNiECOLOGiCAL  AFFECTIONS. — Diseases  of  the  pelvic  organs  in  women 
form  the  most  important  class  of  cases  liable  to  be  mistaken  for  appendi- 
citis, and  vice  versa.  The  differential  diagnosis  of  these  conditions  will 
be  fully  considered  in  Chap.  XXI. 
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Intramuscular  Abdominal  Abscesses.  —  These  have  been  mis- 
taken for  appendicitis  with  localized  peritonitis.  They  are  distinguished 
chiefly  by  the  absence  of  intestinal  symptoms,  the  position  of  the  swell- 
ing, and  sometimes  its  movement  with  the  abdominal  walls.  Suppura- 
tive appendicitis  is  not  uncommonly  accompanied  with  edema  and  in- 
filtration of  the  overlying  abdominal  muscles,  but  in  such  cases  there 
are  the  distinctive  signs  of  a  deep-seated  affection  and  the  history  of  appen- 
dical  inflammation.  The  primary  affection  may  subside,  leaving  only 
the  superficial  abscess,  as  in  a  case  admitted  to  the  gynaecological  ward 
of  the  Johns  Hopkins  Hospital,  where  a  brawny,  diffuse  swelling  in  the 
abdominal  wall  over  the  right  iliac  fossa  was  found  to  be  an  intramuscu- 
lar abscess.  This  was  freely  opened  and  drained,  when  complete  recovery 
followed,  but  later  on,  it  was  necessary  to  remove  the  adherent  appen- 
dix on  account  of  persistent  pain. 

Acute  Psoitis. — ^This  condition  may  set  in  with  sudden  severe  pain 
and  tenderness  in  the  right  iliac  region,  suggesting  an  acute  appendicitis. 
The  pain,  however,  extends  down  the  thigh  and  to  the  genital  organs. 
The  thigh  is  flexed  and  rotated  inward.  The  absence  of  intestinal  or 
peritoneal  symptoms  and  the  usual  failure  of  the  acute  initial  symptoms 
of  appendicitis  are  the  distinguishing  points  in  the  diagnosis;  the  chief 
difficiilty  being  involvement  of  the  psoas  muscle  in  appendicitis,  but  in 
such  cases  other  confirmatory  symptoms  are  usually  found. 

Affections  of  the  Vertebra  and  of  the  Hip-joint. — Appen- 
dicitis developing  insidiously  and  accompanied  by  gradual  flexure  of  the 
thigh,  or  with  pain  in  the  lumbar  region  and  an  ill-defined  mass,  may 
closely  simulate  a  lumbar  abscess  or  a  coxitis.  I  have  not  met  with  a 
case  of  genuine  vertebral  or  hip-joint  disease  in  which  the  question  of 
differential  diagnosis  from  appendicitis  caused  great  perplexity  after  a 
thorough  examination  had  been  made.  Cases  of  erroneous  diagnosis  in 
hip-joint  disease  in  children  have,  however,  been  reported.  The  history 
of  the  patient,  the  gradual  onset  of  the  attack,  the  absence  of  intestinal 
symptoms,  the  location,  direction,  and  character  of  the  swelling,  and  usually 
the  evident  deformity,  are  indications  which  should  render  the  diagnosis 
sufficiently  clear.    The  subject  is  fully  considered  in  Chap.  X. 

A  recent  case  of  my  own  is  cited  here  as  illustrative  of  the  difficulty 
in  some  of  these  cases. 

Miss  E.  M.,  age  nineteen,  September  5,  1907.  The  patient  came  into  my  office  com- 
plaining of  pain  in  the  right  hip  of  five  years'  duration  and  walking  with  a  slight  limp. 
There  was  no  history  of  trauma  and  the  personal  and  family  histories  were  negative.  The 
pain  was  described  as  situated  between  the  right  sacro-iliac  joint  and  the  trochanter,  nm- 
ning  down  the  front  of  the  right  thigh  to  the  right  knee  and  increased  by  stooping  forward. 
The  suffering  varied  in  amount,  being  more  acute  at  some  times  than  at  others;  pressure 
directly  over  the  sacro-iliac  joint  caused  intense  pain.  The  *' sacro-iliac  test  "  was  present 
on  the  right  side;  there  was  no  atrophy  of  the  right  thigh.  A  sacro-iliac  support  was 
placed  round  the  pelvis,  on  the  supposition  that  there  was  relaxation  of  the  joint,  and  a 
partial  improvement  followed.  As  the  improvement  was  not  complete,  however^  and  as 
palpation  over  McBumey's  point  always  elicited  a  sciatic  pain,  I  removed  the  appendix 
about   two  weeks  after  she  was  first  seen.     It  was  8  cm.  long,  obliterated  at^ts  tip,  arid 
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bound  down  along  the  psoas  muscle  by  basal  adhesions.  These  were  entirely  removed,  with 
complete  relief  of  the  pain  There  had  been  no  history  of  abdominal  attacks,  but  there 
had  been  some  nausea  occasionally  for  the  last  five  years. 

Acute  osteomyelitis  may,  however,  set  in  so  brusquely 
and  with  such  marked  abdominal  symptoms  that  at  first  considerable 
confusion  may  exist  as  to  the  diagnosis. 

J.  B.  Deaver  relates  a  case  of  gangrenous  appendicitis  in  which,  on 
account  of  the  history  of  injury  and  the  strongly  flexed,  abducted  right 
thigh,  which  could  not  be  moved  without  severe  pain,  a  dislocation  of  the 
hip  was  suggested,  although  the  pain  did  not  begin  tmtil  the  day  after 
the  injury  was  received.  The  presence  of  marked  abdominal  distention, 
tenderness,  and  rigidity  disclosed  the  true  nature  of  the  attack. 

Hysteria  and  Hypochondriasis. — ^These  conditions  must  be  elimi- 
nated from  the  diagnosis  in  some  cases  of  suspected  appendicitis,  but 
it  is  necessary  to  be  always  on  guard  against  assuming  a  nervous  manifes- 
tation in  the  presence  of  a  true  inflammation  of  the  appendix.  The  dis- 
tinctive features  in  the  differential  diagnosis  of  acute  attacks  are:  the 
absence  of  fever  and  leucocytosis,  and  the  disappearance  of  local  tender- 
ness and  rigidity  when  the  patients'  attention  is  diverted.  The  common 
occurrence  of  digestive  disturbances  in  neurotic  individtials  makes  the 
recognition  of  chronic  appendicitis  more  difficult.  The  palpation  of  the 
thickened  appendix  is  sometimes  possible,  and  this  is,  of  course,  con- 
clusive. Le  Roy  Brown  (Amer,  Jour.'  Obst.,  July,  1904)  agrees  with 
Manton  of  Detroit  in  believing  that  visceral  delusions  in  the  insane  are 
often  fotmded  upon  the  presence  of  some  pathological  condition.  He 
relates  a  case  of  a  woman  with  the  delusion  of  evil  spirits  in  the  abdomen, 
from  whom  a  large,  inflamed  appendix  was  removed.  Neuralgia  of  the 
nerves  of  the  right  side  of  the  abdomen  may  simulate  appendicitis,  but  a 
careful  examination  will  not  fail  to  reveal  the  true  nature  of  the  ailment. 

Angioneurotic  (Edema. — J.  M.  T.  Finney  {loc,  cit,,  p.  345)  reports 
an  interesting  case  of  this  rare  disease  being  mistaken  for  appendicitis. 
In  angioneurotic  oedema  a  swelling  may  appear  in  the  region  of  the  appen- 
dix as  well  as  in  any  other  portion  of  the  body.  Pain  in  the  abdomen  is 
often  situated  in  the  neighborhood  of  the  appendix;  the  stomach  rejects 
food  and  is  tender  to  palpation.  All  the  secretions  of  the  body  are  greatly 
diminished.  The  history  of  the  case  should  clear  up  the  diagnosis.  The 
disease  is  apt  to  be  hereditary  and  there  should  be  a  history  of  the  occur- 
rence of  similar  symptoms  in  the  past. 

Intra-thoracic  Affections. — The  importance  of  recognizing  the 
fact  that  pneumonia  and  pleurisy,  particularly  in  children, 
may  be  ushered  in  with  acute  abdominal  symptoms,  has  recently  been 
emphasized  by  numerous  cases,  reported  by  Barnard,  Richardson, 
Herrick,  and  others,  in  which  the  diagnosis  at  first  was  doubtful,  and  in 
a  considerable  number  operation  was  performed  for  supposed  appendicitis. 
Out  of  24  cases  of  pneumonia  with  early  sj'^mptoms  referred  to  the 
abdomen,  collected  by  Garreau  {Thkse  de  Paris,  1903),  5  were  submitted 
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to  abdominal  section  for  acute  appendicitis.  Pleurisy  or  basal  pneumonia 
wth  involvement  of  the  diaphragmatic  pleura  seems  especially  liable  to 
excite  acute  abdominal  symptoms,  but  a  pneumonic  focus  limited  to  the 
right  upper  lobe  may  possibly  provoke  similar  phenomena,  and  in  a  case 
"  where  Herrick  was  called  upon  as  to  the  advisability  of  operation  for 
appendicitis,  the  affection  was  located  in  the  left  lower  lobe.  In  this  in- 
stance, however,  the  symptoms  simulated  a  general  peritonitis  supposed 
to  be  of  appendical  origin,  although  the  right  iliac  region  was  not  especially 
involved.  The  attack  set  in  brusquely  with  severe  pain  in  the  abdomen, 
fever,  nausea  and  vomiting.  In  such  cases  the  pain  may  at  first  be  gen- 
eral, and  is  sometimes  associated  with  marked  distention,  tenderness, 
and  rigidity.  When  there  is  a  history  of  previous  trouble  in  the  right 
iliac  region,  as  in  a  case  described  by  Morris  {N,  Y,  Med,  Jour.,  1899), 
the  clinical  picture  is  still  more  confusing.  The  most  important  distin- 
guishing features  are:  the  sudden  high  temperature,  which  often  ranges 
from  103°  to  106^  F.,  and  is  very  tinusual  in  appendicitis,  together  with 
the  rapid  respirations,  which  are  often  increased  out  of  proportion  to  the 
abdominal  symptoms.  The  tenderness  and  rigidity  are  usually  less  pro- 
noimced  than  in  true  abdominal  inflammation.  Herrick  has  observed 
that  the  cutaneous  hyperaesthesia  is  often  excessive,  while  steady,  quiet, 
deep  palpation  will  not  increase  the  pain ;  and  it  has  been  noticed  by  Bar- 
nard that  the  abdomen  may  be  seen  to  yield  slightly  at  the  beginning 
of  inspiration.  The  high  leucocyte  count  may  be  a  valuable  confirma- 
tory sign  in  doubtful  cases.  Da  Costa  states  that  the  leucocytosis  appears 
early,  at  or  soon  after  the  initial  chill,  and  that  the  average  **  first  count" 
is  22,693,  including  cases  which  fail  to  develop  an  increase.  In  appendi- 
citis, on  the  other  hand,  the  increase  is  rarely  so  rapid.  However,  the 
main  safeguard  in  the  diagnosis,  as  expressed  by  Herrick,  is  to  bear  in 
mind  the  possibility  of  a  thoracic  origin  for  the  abdominal  symptoms. 
It  will  then  generally  be  foimd  that  there  are  some  thoracic  symptoms, 
and  a  careful  examination  of  the  chest  will  reveal  some  loss  of  motion, 
and,  on  auscultation,  one  or  other  of  the  characteristic  signs,  albeit  ex- 
tremely slight,  will  usually  be  detected. 

Another  source  of  error  in  the  diagnosis  imder  these  circumstances  is 
the  occasional  coexistence  of  appendical  and  thoracic  disease,  in  which 
case,  in  the  presence  of  an  undoubted  pneumonia,  it  may  be  difficult  to 
determine  whether  the  abdominal  symptoms  are  merely  reflex  or  are  due 
to  a  complicating  appendicitis.  W.  Finder  of  Troy,  N.  Y.  (personal 
communication),  saw  a  patient  suffering  from  an  evident  pneumonia  and 
at  the  same  time  presenting  typical  symptoms  of  appendicitis ;  the  gan- 
grenous appendix  was  removed  by  Houston,  and  the  patient  recovered 
from  both  affections.  In  cases,  however,  where  there  are  unmistakable 
symptoms  of  acute  thoracic  disease  and  obscure  symptoms  of  appendicitis, 
the  latter  are  almost  invariably  reflex  in  origin.  There  is  always  danger, 
nevertheless,  of  too  great  conservatism  in  doubtful  cases,  and,  as  Richard- 
son remarks:   '*a  heavy  responsibility  rests  upon  those  who  advise  delay 
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when  the  symptoms  point  to  a  general  peritonitis,  even  if  those  symptoms 
are  not  quite  what  they  should  be  in  typical  cases.  The  real  cases  of 
appendicitis  and  of  general  peritonitis  as  compared  to  those  of  an  atypical 
typhoid,  a  latent  pneumonia,  or  some  other  imusual  simulating  lesion, 
are  a  himdred  to  one.** 

Abdominal  Aneurism. — Osler  has  known  of  three  cases,  within  the 
last  few  years,  in  which  patients  w^ere  seized  w4th  sudden  abdominal 
acute  pain  and  a  diagnosis  of  appendicitis  was  made.  At  operation  an 
abdominal  aneurism  was  opened. 

Measles. — ^J.  M.  T.  Finney  {loc,  cit.,  p.  340)  mentions  a  case  where 
he  was  called  into  the  country  to  see  a  girl  of  fifteen,  who  had  been  com- 
plaining for  three  days  of  severe  abdominal  pain,  located  primarily  about 
the  umbilicus  and  later  in  the  right  iliac  fossa.  Her  temperature  and 
pulse  were  both  elevated,  there  were  marked  tenderness  and  slight  muscle 
spasm  over  the  right  rectus  in  its  lower  third,  but  no  tumor.  The  attacks 
had  begun  with  vomiting  and  constipation.  The  patient  was  far  from 
surgical  aid  in  case  of  emergency,  and  operation  was  performed.  The 
appendix  was  found  comparatively  normal,  and  the  next  day  the  patient's 
skin  was  covered  with  a  profuse  rash  of  measles,  and  the  disease  ran  a 
typical  course  to  recovery. 
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CHAPTER  XII. 

THE  LEUCOCYTES  IN   APPENDICITIS. 

Through  the  researches  of  many  investigators,  it  is  established  that 
a  well-marked  hyperleucocytosis  is  one  of  the  most  constant  concomitants 
of  those  cases  of  appendicitis  in  which  destructive  lesions  characterize 
the  course  of  the  disease.  In  simple  catarrhal  cases,  on  the  other  hand, 
the  absolute  leucocyte  count  may  show  but  slight  deviation  from  the 
normal,  and  in  a  certain  percentage  no  increase  whatever  has  been  fotmd. 
The  lesion  in  the  appendix  in  this  latter  class  is  often  so  trivial  that  the 
diagnosis  appendicitis  seems  scarcely  warrantable;  I  strongly  suspect 
that  the  relatively  large  nimiber  of  catarrhal  cases  of  appendicitis  which 
some  observers  have  reported  as  not  associated  with  any  increase  of  the 
leucocytes,  would  be  much  reduced  if  the  clinical  diagnosis  had  always 
been  controlled  by  an  adequate  histological  examination. 

Unfortunately,  the  absolute  cotmt  still  occupies  the  attention  of  most 
laboratory  workers,  while  the  differential  count  receives  but  little  considera- 
tion; but  this  should  not  be  the  case,  as  the  differential  cotmt  furnishes 
information  in  many  respects  far  more  valuable  than  the  absolute.  If 
the  number  of  leucocytes  pro  imit  of  blood  were  as  constant  as  that  of 
the  red  cells,  then  the  absolute  count  might  possibly  suffice  to  determine 
slight  deviations  from  the  normal,  even  though  the  leucocytic  formula  is 
made  up  of  five  different  components.  But  as  a  matter  of  fact  the  total 
number  of  the  leucocytes  is  subject  to  fairly  wide  variations  even  imder 
normal  conditions,  so  that  conclusions  drawn  from  an  absolute  count 
alone  may  prove  entirely  erroneous.  While  on  the  one  hand  in  the  major- 
ity of  normal  individuals  an  absolute  cotmt  of  from  5000  to  7500  is  the 
rule,  on  the  other  in  those  who  are  in  a  lower  state  of  nutrition  than  the 
average,  lower  values  are  also  normally  present  (3000-5000),  while  higher 
figures  (up  to  10,000)  may  be  fotmd  in  tmusually  vigorous  and  well-nour- 
ished persons.  It  thus  becomes  clear  that  an  absolute  cotmt  of  8000- 
10,000  in  a  poorly  developed  and  ill-nourished  individual  might  really 
indicate  a  decided  hyperleucocytosis.  It  is  therefore  scarcely  correct  to 
speak  in  a  general  way  of  *' normal' '  values  in  simple  catarrhal  cases  of 
appendicitis,  unless  we  have  some  knowledge  of  the  normal  value  in  the 
concrete  case,  and  unless  a  careful  histological  examination  actually 
shows  the  existence  of  a  morbid  process. 

I  have  personally  employed  the  differential  cotmt  in  routine  blood 
work  for  many  years,  and  have  come  to  the  conclusion  that  a  distinct 
deviation  from  the  normal  occurs  in  every  case  of  appendicitis  in  which 
careftil  examination  of  the  appendix  shows  a  definite  lesion.     I  am  simi- 
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larly  convinced  of  the  validity  of  the  converse  proposition, — namely,  that 
in  all  cases  of  appendicitis  of  the  usual  bacteriological  types  a  differential 
leucocyte  count  will  reveal  a  distinct  deviation  from  the  normal  formula. 

While  the  absolute  leucocyte  count  in  the  simple  catarrhal  cases  is 
thus  of  subordinate  value  only,  this  holds  good  even  more  forcibly  for 
the  more  serious  cases  in  which  definite  destructive  changes  are  taking 
place.  Reliance  upon  the  absolute  count  alone  may  here  give  rise  to  dis- 
astrous consequences.  High  values,  it  is  true,  indicate  in  a  general  way 
that  the  disease  is  active,  and  increasing  values — where  repeated  exami- 
nations are  made — that  the  disease  is  progressive.  Low  counts  or  falling 
values,  on  the  other  hand,  may  indicate  either  that  the  disease  is  abating, 
or  that  the  infection  is  unusually  severe  or  that  perforation  with  general 
peritonitis  has  developed.  The  clinical  symptoms  will  suggest,  in  most 
cases,  what  interpretation  is  to  be  given  to  low  or  falling  values,  but  excep- 
tional instances  are  seen  now  and  then  in  which  pain,  pulse,  and  tempera- 
ture do  not  indicate  what  is  actually  taking  place.  In  these  cases  again 
the  differential  leucocyte  coimt  will  tell  the  true  story.  As  a  result  of  my 
studies  in  septic  conditions,  I  have  been  led  to  attach  especial  significance 
to  the  interrelation  between  the  neutrophile  and  the  eosinophile  count, 
and  have  designated  as  ** septic  factor**  an  increase  of  the  neutrophiles 
when  associated  with  a  decrease  or  absence  of  the  eosinophiles.  In  my 
experience  this  septic  factor  is  never  absent  in  the  usual  bacteriological 
types  of  appendicitis,  so  long  as  the  disease  is  active,  no  matter  what  the 
total  count  may  be,  and  I  have  accordingly  come  to  look  upon  it  as  essen- 
tial to  the  diagnosis  of  the  disease. 

The  value  of  the  septic  factor  becomes  especially  apparent  in  those 
cases  in  which  a  fall  following  a  previous  rise  in  the  total  ntmiber  of  the 
leucocytes  occurs  and  in  which  there  may  be  doubt  as  to  the  course  to  be 
ptirsued.  A  continued  high  value  of  the  neutrophiles,  with  absence  or 
decreased  numbers  of  the  eosinophiles,  is  then  usually  an  imfavorable 
symptom,  as  it  shows  that  w4th  a  continued  infection  the  process  of  re- 
sistance is  below  par.  A  decrease  of  the  neutrophiles  and  a  return  of  the 
eosinophiles  to  normal  values,  on  the  other  hand,  is  always  a  favorable 
omen ;  during  convalescence  it  may  happen  that  the  eosinophiles  increase 
somewhat  beyond  the  maximal  normal  figures,  and  coincidently  a  moder- 
ate grade  of  lymphocytosis  is  by  no  means  uncommon. 

The  most  satisfactory  insight  into  the  defence  of  the  body  is,  of  course, 
obtained  if  both  the  absolute  and  relative  values  are  known,  and  especially 
if  examinations  can  be  made  at  frequent  intervals.  If,  however,  for  any 
reason  only  one  examination  can  be  made,  and  it  should  be  necessary  to 
choose  between  an  absolute  and  a  relative  cotmt,  preference  should  be 
given  to  the  latter.  The  differential  cotmt  is  essentially  of  diagnostic,  and 
the  absolute  of  prognostic  significance. 

An  analysis  of  a  series  of  i86  cases  shows  that,  ccBteris  paribus,  the  high- 
est values  (15,000-30,000)  are  met  with  in  those  cases  in  which  pus  forma- 
tion has  taken  place.     This  has  given  rise  to  the  erroneous  impression 
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that  it  is  possible  by  means  of  the  absolute  count  to  decide  in  a  given  case 
whether  an  abscess  has  developed  or  not.  Both  surgeons  and  laboratory 
workers  have  been  slow  to  learn  that  a  high  leucocyte  count  may  indicate 
the  existence  of  pus  but  does  not  necessarily  do  so.  In  the  past  much 
misunderstanding  has  arisen  on  this  point  and  a  wordy  warfare  has  been 
carried  on  between  certain  surgeons  and  laboratory  men.  Deaver  has 
expressed  warnings  against  **the  tendency  to  replace  the  bedside  by  the 
laboratory  as  the  point  from  which  to  make  the  diagnosis.*'  In  our  esti- 
mation, such  danger  does  not  exist,  but  it  is  highly  desirable  that  sur- 
geons generally  should  learn  to  interpret  those  findings  of  the  laboratory 
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The  upper  curve  has  reference  to  the  neutrophiles  (norma]  variations  60-70  per  cent.),  the  lower  to  the 
eosinophiles  (normal  variations  1-4  per  cent.). 

The  curve  illustrates  the  return  to  normal  of  the  eosinophiles  and  neutrophiles  following  operation  for 
appendicular  abscess.    Mrs.  S.,  U.  P.  I.,  Nov.  19,  1906. 

which  represent  important  advances  in  our  diagnositc  methods  and  to 
give  them  the  same  recognition  that  they  are  willing  to  bestow  upon  other 
methods  of  precision. 

While  high  leuccx^yte  values  are  thus  seen  in  suppurative  cases,  it  is 
interesting  to  note  that  hyperleucocytosis  of  marked  grade  (15,000-20,000) 
may  also  occur  in  cases  in  which  the  appendix  shows  but  slight  lesions. 
This  is  difficult  to  explain,  unless  we  asstune  the  existence  of  a  toxaemia 
of  considerable  intensity,  emanating  from  a  bacterial  nidus  which  may 
be  Icx^ted  in  the  appendix  and  which  would  have  given  rise  to  a  suppura- 
tive lesion  had  the  appendix  not  been  removed ;  but  I  dare  say  that  some 
of  these  cases  are  essentially  due  to  fecal  stasis  in  the  caecnim  and  the  inci- 
dental findings  about  the  appendix  are  of  secondary  importance.     Such 

Digitized  by  VjOOQ IC 


20«  APPENDICITIS 

occurrences  in  my  experience  are  especially  frequent  in  children  and  may 
give  rise  to  much  preoperative  anxiety.  The  neutrophiles  in  these  cases 
follow  the  general  ascent  in  the  total  leucocyte  curve,  while  the  eosino- 
phils, as  in  the  suppurative  cases,  are  much  diminished  or  absent. 

As  stated  above,  my  investigations  into  the  occurrence  of  the  septic 
factor  in  appendicitis  have  led  me  to  look  upon  this  as  one  of  the  most 
constant  features  of  the  disease  and  as  one  of  the  utmost  diagnostic  im- 
portance. In  its  absence  I  unhesitatingly  rule  out  the  diagnosis  of  an 
appendicitis  of  the  common  bacteriological  types.  In  quiescent  cases,  as 
we  should  expect,  no  information  can  be  derived  from  an  examination  of 
the  blood,  beyond  the  knowledge  that  an  active  inflammatory  lesion  does 
not  exist.  In  those  cases  also  in  which  an  abscess  of  the  appendix  is  pres- 
ent which  is  walled  off  so  effectively  as  to  give  rise  to  no  clinical  symp- 
toms whatever,  abnormal  blood-findings  may  likewise  be  absent;  but 
such  cases  are  rare.  I  have  repeatedly  seen  instances  in  which  a  mass  could 
be  palpated  in  the  right  iliac  fossa  and  in  which  no  material  increase  in 
the  total  number  of  the  leucocytes  was  demonstrable,  but  I  have  yet  to  see 
a  case  in  which  an  abscess  existed  and  the  differential  coimt  was  normal. 

In  typhoid  appendicitis  the  septic  factor  may  be  absent.  I  have  a 
record  of  but  one  case  in  which  a  differential  count  was  made,  and  I  cannot, 
of  course,  generalize  from  this.  The  case,  however,  is  of  interest  and  is 
worth  reciting. 

R.  D.,  a  boy  of  15,  was  admitted  to  Dr.  Finney's  service  (U.  P.  I.,  No.  4884,  Nov.  26, 
1906)  with  a  history  of  general  malaise  for  ten  days  previous  to  admission,  considerable 
abdominal  pain,  and  some  distention.  The  attending  physician  foimd  it  impossible  to 
differentiate  between  typhoid  fever  and  appendicitis  until  the  local  symptoms  had  become 
so  pronounced  that  there  could  scarcely  be  any  question  of  an  active  appendicitis.  The 
absolute  count  at  that  time  showed  11,000  cells,  of  which  9.5  per  cent,  were  small  mononu- 
clears, 16.5  large  mononuclears,  and  73.0  per  cent,  neutrophiles.  At  operation,  which  was 
performed  immediately  upon  admission,  the  appendix  was  found  bound  down  by  fresh 
adhesions,  its  tip  necrotic  and  lying  in  an  abscess  cavity.  Upon  the  basis  of  the  differ- 
ential count  and  in  view  of  the  conditions  found  at  operation,  I  expressed  the  opinion  that 
the  case  was  one  of  appendicitis  complicating  typhoid  fever.  During  the  first  week  follow- 
ing the  operation  the  temperature  ranged  between  99®  and  105®  F.  On  December  3d  the 
Widal  test  showed  definite  clumping  and  almost  complete  loss  of  motility,  with  a  dilution 
of  1 :  40,  at  the  end  of  thirty  minutes.  Subsequently  pylephlebitis  developed,  the  staphylo- 
coccus aureus  was  isolated  from  the  blood,  and  the  blood  picture  became  typical  of  an  in- 
fection with  the  common  pus  organisms,  the  total  number  rising  to  44.400  with  the  septic 
factor  perfectly  pronounced.  It  is  interesting  to  note  that  on  December  13th,  when  the 
leucocytes  numbered  43,700,  a  positive  Widal  reaction  was  again  obtained.  Death  occurred 
December  i8th,  but  no  autopsy  could  be  secured. 

The  only  exception  to  the  rule  that  the  septic  factor  is  a  constant  symp- 
tom of  an  active  appendicitis  of  the  usual  bacteriological  types,  which  has 
come  to  my  notice,  occurred  in  a  case  of  a  coincident  trichinosis,  the  history 
of  which  was  briefly  related  to  me  by  the  late  Dr.  D.  G.  J.  Campbell  of  Hali- 
fax, Nova  Scotia.  The  patient  came  to  operation  with  the  clinical  picture 
of  an  abscess  of  the  appendix,  while  the  diflferental  count  showed  an  ex- 
cessive ntmiber  of  eosinophils  (over  10  per  cent.).  An  abscess  was  found. 
The  patient  died  subsequently,  and  at  autopsy  an  extensive  trichinosis 
was  discovered. 
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An  exceptional  case  like  this,  however,  does  not  lessen  the  value  of 
the  septic  factor  in  the  diagnosis  of  ordinary  cases,  and  for  practical  pur- 
poses I  insist  that  the  diagnosis  of  active  appendicitis  is  not  justifiable 
unless  a  polynuclear  increase  with  a  material  decrease  or  absence  of  the 
eosinophiles  can  be  established,  no  matter  what  the  absolute  count  may 
be.  It  is  hardly  necessary  to  cite  individual  cases  to  illustrate  altogether 
negative  findings  at  operation  in  which  the  differential  count  had  shown 
normal  percentage  values,  but  it  may  be  well  to  detail  a  few  cases  in  which 
the  differential  count  ruled  out  an  appendicitis  and  attracted  attention 
to  some  other  pathological  condition. 

Joseph  M.,  age  ten  (children's  ward,  U.  P.  I.,  Nov.  4,  1907).  Four  weeks  before,  while 
running  after  a  street  car,  he  had  fallen,  striking  the  right  side  of  his  abdomen  and  the 
right  hip;  the  fall  caused  a  good  deal  of  pain  at  the  time,  but  after  an  hour  or  so  he  went 
home  feeling  quite  well.  During  the  following  night  he  was  seized  with  a  severe  pain  in 
the  region  where  he  had  been  struck  by  the  fall,  radiating  down  into  the  right  leg.  Pain 
and  soreness  did  not  subside  very  much,  and  in  the  course  of  the  tollowing  week  there  were 
several  attacks  in  which  the  pain  was  very  severe,  with  soreness  over  the  entire  abdomen. 
On  admission  his  temperature  was  102.5®:  he  lay  in  bed  with  the  right  leg  flexed  on  the 
thigh  and  complained  of  pain  when  any  attempt  was  made  at  extension.  On  deep  palpa- 
tion of  the  right  iliac  fossa,  there  was  marked  tenderness  with  muscle  spasm  and  it  was 
thought  that  a  fairly  large  mass  could  be  felt.  With  these  symptoms  and  a  total  leucocyte 
count  of  19,000  the  diagnosis  of  an  abscess  of  the  appendix  naturally  suggested  itself.  The 
differential  leucocyte  count,  however,  showed  absence  of  the  septic  factor.  At  operation, 
which  was  performed  by  Dr.  Carr,  the  appendix  was  found  normal,  but  on  opening  the  peri- 
toneal cavity  a  mass  was  encountered  in  the  right  iliac  fossa,  plastered  up  against  the  venter 
ilii  and  extending  upward  and  forward,  where  it  became  continuous  with  healthy  omentum 
which  was  readily  recognized  by  its  blood-vessels.  The  resected  omental  mass  was  about 
one-half  the  size  of  the  palm  of  the  hand,  red  with  hemorrhagic  areas,  and  composed  of  in- 
flammatory tissue  with  isolated  areas  of  flat  and  thrombosed  vessels. 

Mrs.  J.  F.  S.,  age  forty-nine  (Dr.  Finney's  service,  U.  P.  I.,  Nov.  25),  with  the  follow- 
ing history.  For  the  past  year  she  had  had  rheumatic  pains  in  various  joints  without  any 
definite  swelling.  For  ten  weeks  previous  to  admission  she  had  been  confined  to  bed,  sup- 
posedly with  typhoid  fever;  there  had  been  no  chill  and  no  septic  symptoms,  the  tempera- 
ture, according  to  the  attending  physician,  running  a  fairly  typical  course.  For  six  weeks 
before  admission  it  was  noticed  that  her  right  kidney  seemed  enlarged;  no  urinary  exami- 
nation was  made,  however,  until  about  a  week  later,  when  a  little  albumin,  casts,  and  some 
leucocytes  were  found.  A  few  days  later  she  had  a  distinct  chill.  A  mass  was  then  dis- 
covered in  the  right  side  of  the  abdomen,  and  the  question  arose  whether  this  was  due  to 
an  abscess  of  the  appendix  or  of  the  kidney.  The  leucocytes  just  before  operation  were 
18,000,  and  the  differential  count  showed  19  per  cent,  of  small  mononuclears,  9.5  of  large 
mononuclears,  71.5  of  neutrophiles,  and  no  eosinophiles.  With  a  leucocytosis  of  this  grade 
and  absence  of  the  septic  factor,  a  common  abscess  of  the  appendix  was  ruled  out.  It  was 
suggested  that  a  manifest  tendency  to  a  common  neutrophilic  hyperleucocytosis  was  held 
in  check  by  the  action  of  some  organism  which  itself  does  not  tend  to  produce  a  neutro- 
philic increase,  and  without  any  knowledge  of  the  typhoid  history  of  the  patient  the  diag- 
nosis of  a  typhoidal  infection  was  tentatively  made.  A  McBumey  incision  showed  that 
the  mass  was  retroperitoneal;  on  incision  into  the  right  flank,  a  large  thin-walled  cystic 
kidney  was  found,  which  on  puncture  discharged  large  quantities  of  thin,  watery,  grayish, 
odorless  fluid.  On  bacteriological  examination  the  typhoid  bacillus  was  isolated  in  pure 
culture.  The  temperature,  which  was  nearly  105°  on  admission,  fell  to  101.5®  within  24 
hours  after  operation,  and  was  normal  at  the  end  of  ten  days;  the  convalescence  was  unin- 
terrupted. 

R.  G.,  age  twenty-nine  (Dr.  Finney's  service,  U.  P.  I.,  No.  4973,  Jan.  4,  1907).  About 
three  weeks  before  the  patient  began  to  feel  a  pain  in  the  abdomen  under  the  right  costal 
border  and  low  down  in  the  back  of  moderate  severity,  not  constant,  and  more  frequent 
at  night.  There  had  been  no  jaundice,  nor  any  blood  in  the  urine,  and  no  nausea,  vomiting, 
fever,  or  chill,  but  a  loss  of  eighteen   pounds   in  three  weeks.     An  examination   of  the 
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abdomen  showed  that  it  was  a  trifle  f^iller  in  the  lower  right  quadrant,  where  a  firm  mass 
was  distinctly  palpable.  The  leucocytes  were  not  increased  in  number;  the  differential 
count  showed  5.0  per  cent,  of  small  mononuclears,  13.3  large  mononuclears,  78.3  neutro- 
philes,  2.0  eosinophiles,  and  1.5  per  cent,  basophiles.  An  abscess  of  the  appendix  of  the 
usual  type  was  eliminated  upon  the  basis  of  the  normal  eosinophile  and  basophile  values 
(latter  being  also  constantly  much  diminished  or  absent  in  the  usual  infections  with  pus 
organisms),  so  that  the  diagnosis  was  left  open  between  tuberculosis,  carcinoma,  and  syph- 
ilis. The  temperature  from  January  4th  to  the  7th  varied  between  99.4®  and  101.5®;  on 
the  7th  at  midnight  3  mgrms.  of  tuberculin  were  injected,  but  there  was  no  reaction.  At 
operation  the  mass  was  found  to  involve  the  appendix,  caecum,  and  distal  portion  of  the 
ileum;  it  contained  a  small  amount  of  pus,  with  tubercle  bacilli  in  enormous  numbers. 

Mrs.  H.,  about  fifty  years  of  age,  was  a  patient  of  Dr.  N.  R.  Gorter.  I  examined  her 
blood  first  in  the  spring  of  1904,  when  she  complained  of  variotis  neurasthenic  symptoms 
and  seemed  somewhat  anaemic.  I  was  much  struck  at  the  time  with  a  remarkable  increase 
of  the  large  mononuclear  elements,  and  remarked  to  Dr.  Gorter  that  I  had  seen  such  large 
mononuclear  values  repeatedly  in  malignant  disease.  Dimng  the  spring  of  1905  she  began 
to  complain  of  attacks  of  pain  in  the  lower  abdominal  zone  occurring  at  increasingly  fre- 
quent intervals;  on  March  29th  a  mass  was  discovered  in  the  right  iliac  fossa.  Her  leu- 
cocytes then  numbered  5000,  and  a  differential  count  again  showed  a  large  percentage  of 
large  mononuclears  and  absence  of  the  septic  factor.  The  diagnosis  carcinoma  of  the 
caecum  was  confirmed  at  the  operation,  which  was  performed  by  Dr.  T.  S.  CuUen. 

While  hyperleucocytosis  and  the  septic  factor  may  thus  be  viewed  as 
constant  symptoms  of  appendicitis  at  some  time  during  the  course  of  the 
disease,  it  must  not  be  forgotten  that  both  are  merely  the  expression  of 
an  inflammatory  reaction  of  a  certain  type,  and  neither  is  indicative  of 
inflammation  of  any  one  organ.  The  question  of  appendicitis  will  there- 
fore be  considered  only  if  there  are  other  symptoms  which  point  to  disease  in 
the  right  iliac  fossa  or  its  contiguous  structures.  Liver  abscess,  suppurative 
cholecystitis,  cholangeitis,  pyelonephritis,  endometritis,  parametritis,  oo- 
phoritis, and  certain  cases  of  purulent  cystitis  are  thus  all  similarly  accom- 
panied by  a  neutrophilic  hyperleucocytosis  with  hjrpo-  or  an-eosinophilia, 
in  so  far  at  least  as  infection  with  the  common  pus  organisms  is  concerned. 
In  typhoid  infections,  on  the  other  hand,  hyperleucocytosis  is  only  excep- 
tionally seen,  and  after  the  first  days  there  is  a  distinct  tendency  toward 
lymphocytosis  and  splenocytosis,  which  becomes  more  and  more  pro- 
nounced as  the  disease  progresses  and  after  the  first  week  or  ten  days  is 
accompanied  by  hypoleucocytosis  of  a  more  or  less  intense  degree. 

Tubercular  infections  in  the  early  stages  of  the  disease  almost  always 
show  a  distinct  lymphocytosis,  with  frequently  maximal  eosinophile  val- 
ues, while  later  on,  when  a  secondary  infection  with  the  common  pus 
organisms  has  taken  place,  a  neutrophilic  increase  is  commonly  seen;  it 
is  interesting,  however,  to  note  that  even  then,  as  in  the  case  of  tubercular 
caecitis  related  above,  the  eosinophiles  show  a  strong  tendency  to  persist. 

In  gonococcus  infections  a  moderate  grade  of  eosinophilia  is  occa- 
sionally seen,  but  is  apparently  not  a  constant  factor. 

It  is  important  to  note  that  fecal  stasis  is  not  associated  with  the  septic 
factor,  although  a  moderate  grade  of  leucocytosis  may  be  observed.  This 
should  be  borne  in  mind  in  doubtful  cases,  as  errors  in  this  respect  are 
no  doubt  responsible  for  some  unnecessary  operations. 

In  non- inflammatory  tumors,  finally,  hyperleucocytosis  as  well  as  the 
septic  factor  is  absent. 
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CHAPTER  XIII. 

APPENDICITIS  AND  TYPHOID  FEVER. 

In  typhoid  fever  the  great  and  immediate  source  of  anxiety  to  the 
watchful  physician  is  the  possibiHty  of  profound  toxaemia  or 
septicaemia,  of  hemorrhage,  or  of  perforation.  Aside 
from  these  grave  compHcations,  however,  a  host  of  lesser  ills  are  liable  to 
arise  intercurrently.  For  example,  on  the  right  side  of  the  body  there 
lies  a  chain  of  organs,  extending  from  the  liver  to  the  pelvis,  whose  links 
are  the  gall-bladder,  the  renal  pelvis,  the  vermi- 
form appendix,  and  the  urinary  bladder,  any  one  of 
which  is  liable  to  become  the  source  of  an  infection  during  the  typhoid 
attack,  long  outlasting  the  original  disease.  Only  one  of  these  organs, 
however,  the  appendix,  is  apt  to  give  rise  to  an  acute  disturbance  in  the 
midst  of  the  fever.  Infections  of  other  organs,  resulting  in  chole- 
cystitis, pyelitis,  and  cystitis  of  the  urinary  bladder, 
manifest  themselves  as  a  rule  at  a  later  date,  and  become  most 
prominent  as  sequelae  more  or  less  remote.  Inflammation  of  the  ap- 
pendix is  an  intercurrent  affection  which  is  liable  to  assume  its  greatest 
importance  at  the  very  beginning  of  the  fever,  or  else  when  it  is  at  its 
height. 

If  the  typhoid  patient  is  seized  wth  an  appendicitis,  it  is  manifestly 
of  the  utmost  importance  to  recognize  the  fact  promptly,  and  in  suitable 
cases  to  interfere  for  his  reUef,  in  order  that  the  vital  powers,  already 
taxed  to  their  utmost,  may  not  be  reduced  to  their  lowest  ebb  by  two 
coincident  exhaustive  conditions.  The  decision  whether  or  not  to  insti- 
tute operative  proceedings  for  an  appendicitis  developing  in  the  course 
of  typhoid  fever  becomes,  therefore,  one  of  the  gravest  responsibility. 
On  the  one  hand,  the  surgeon  has  to  bear  in  mind  that  an  appendicitis 
under  these  conditions  is  woefully  like  a  powder  magazine  attached  to  a 
lighted  fuse,  which  may  go  out  quickly,  but  may,  on  the  contrary,  explode 
the  mine  at  any  moment  unless  the  fire  is  extinguished  by  prompt  inter- 
ference at  all  hazards.  Yet  on  the  other  hand,  if  the  surgeon  is  over- 
zealous  in  operating,  and  interferes  merely  because  some  of  the  SATnp- 
toms  of  appendicitis  are  present,  the  event  may  prove  that  his  interfer- 
ence was  unnecessary,  and  he  will  then  have  to  endure  the  chagrin  of  find- 
ing that  he  has  added  a  useless  and  serious  operation  to  the  gravity  of  an 
already  distressing  situation.  Moreover,  the  man  who  makes  such  a 
mistake  cannot  hope  to  escape  the  reproach  of  the  family,  and  should  the 
patient  die  at  any  time  during  the  course  of  the  disease,  the  natural  tend- 
ency of  the  himian  mind  to  find  relief  from  sorrow  in  anger  \\^11  almost 
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certainly  bring  upon  him  the  blame  for  the  fatal  result.  The  responsi- 
bility of  a  surgeon  summoned  to  decide  for  or  against  operation  under 
such  circumstances  has  been  graphically  described  by  M.  H.  Richardson 
{Bost.  Med.  and  Surg.  Jour.,  Jan.  9,  1903).  *' Operations  during  the  course 
of  typhoid,  even  those  operations  which  in  themselves  are  comparatively 
slight,  have  a  high  mortality.  The  surgeon  must  be  always  on  his  guard 
lest  he  fail  to  recognize  typhoid  fever  not  only  in  its  ordinary  forms  but 
in  its  unusual  and  atypical  aspects,  and  subject  his  patient  to  an  opera- 
tion, which,  even  if  apparently  made  necessary  by  the  clinical  evidence, 
is  entirely  unjustified  by  the  pathological  findings.*' 

History. — The  condition  of  the  vermiform  appendix  in  typhoid  fever 
seems  first  to  have  received  attention  at  the  hands  of  a  Frenchman,  Jade- 
lot,  in  1808  (see  also  Chap.  I,  p.  2).  In  describing  the  case  of  a  boy  of 
thirteen,  who  died  of  a  ''  fikvre  adymamique,''  accompanied  toward  the  close 
by  symptoms  of  ataxia,  the  writer  says  that  the  autopsy  showed  a  lesion 
at  the  end  of  the  ileum  exactly  like  those  wJiich  M.  Petit,  at  the  Hdtel 
Dieu,  attributed  to  the  fever  called  ''  enter o-m^seni^ique,''  while  the  differ- 
ent parts  of  the  intestine  were  found  filled  with  lumbricoid  worms,  four  6f 
which  occupied  the  enlarged  cavity  of  the  appendix,  lying  as  if  heaped  up. 

The  next  reference  to  the  appendix  in  typhoid  fever,  if  I  am  not  mis- 
taken, is  the  account  of  a  distinct  perforation  described  in  a  paper  on  peri- 
tonitis arising  from  ulceration  and  perforation  of  the  appendix,  by  an 
Italian,  Carlo  De  Vecchi,  in  1848.  The  case,  which  is  given  in  a  foot- 
note, was  related  to  the  writer  by  another  physician,  Robecchi,  who,  when 
making  a  postmortem  on  a  sailor,  dying  unexpectedly  on  the  seventh  day 
of  typhoid  fever,  found  a  perforation  of  the  appendix  near  the  insertion 
of  the  organ  into  the  caecum  {'' che  tagliando,  .  .  .  il  cadavere  di  un 
marinajo,  morto  quasi  improwisamenie  in  setiima  giornata  di  febbre  tifoi- 
dea,  trovd  un*  ulcera  perforata  nelV  appendice  in  vicinanza  della  di  lei  inser^ 
zione  nel  ceco''). 

Buhl  {Zeitschr.  f.  rat.  Med.,  1854,  N.  F.,  vol.  4,  p.  342)  gives  an  ad- 
mirable description  of  three  fatal  cases  of  typhoid  fever,  in  each  of  which 
there  was  an  ulcerative  perforation  of  the  appendix.  At  the  time  these 
occurred,  every  fourth  patient  in  the  hospital  had  typhoid  fever,  and  in 
the  course  of  two  and  a  half  months,  three  out  of  five  autopsies  made  on 
typhoid  victims  showed  perforation  of  the  appendix.  One  was  in  a  woman 
of  twenty,  dying  on  the  twenty-fourth  day  of  the  disease,  who,  apart 
from  the  usual  lesions  of  typhoid,  had  a  general  purulent  peritonitis,  with 
an  appendix  completely  amputated  by  a  perforating  ulcer  just  above  its 
blind  end.  The  second  case  was  that  of  a  man,  also  twenty  years  old, 
who  began  to  grow  worse  about  the  fourteenth  day  of  his  illness,  and  died 
on  the  twentieth.  The  autopsy  showed  the  usual  typhoid  changes,  with 
general  peritonitis,  and  an  ulcerative  perforation  of  the  appendix  near 
its  tip.  The  chief  difference  between  these  two  cases  lay  in  the  fact  that 
in  the  first,  abscesses  were  found  in  the  upper  lobes  of  the  left  lung,  which 
w^as  otherwise  anaemic.     One  death  resulted  simply  from  the  peritonitis 
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occasioned  by  perforation  of  the  appendix,  while  in  the  other  case  there 
was  pyaemia,  apparently  originating  earlier  than  the  peritonitis  by  which 
death  was  hastened.  Buhl  remarks  that  a  pysemic  process  originating  in 
the  appendix  may  follow  one  of  two  channels :  either  lodging  in  the  lungs, 
as  in  the  case  just  described,  or  entering  the  portal  system  and  travelling 
to  the  liver.  He  then  describes  a  portal  pyaemia  originating  in  the  vermi- 
form appendix,  after  protective  adhesions  had  insured  the  patient  against 
the  dangers  of  a  fatal  peritonitis.  His  third  case  is  that  of  a  yotmg  man, 
nineteen  years  old,  who  died  twenty-six  days  after  the  beginning  of  his 
illness.  His  symptoms  were  icterus,  a  liver  enlarged  to  twice  its  natural 
size,  stools  colored  with  bile  (without,  however,  any  bile  in  the  urine), 
recurring  chills,  and  pain  in  the  region  of  the  liver.  The  autopsy  showed 
an  empyema  of  the  appendix,  which  contained  a  fecal  concretion,  and  had 
a  perforated  extremity  associated  with  an  abscess  the  size  of  a  hazelnut, 
walled  oflf  from  the  peritoneum.  A  sinus  led  between  the  layers  of  the 
mesentery  to  the  portal  vein,  while  the  adjacent  veins  were  filled  with  in- 
fectious purulent  d6bris  (jauche).  The  portal  branches  of  the  liver  were 
filled  with  pus  and  there  were  large  parenchymatous  abscesses.  Buhl 
calls  particular  attention  to  this  case  on  account  of  the  rarity  of  suppu- 
rative pylephlebitis.  Although  he  includes  it  among  the  three  typhoid 
cases,  he  says  nothing  of  the  condition  of  Peyer^s  patches. 

Three  years  later  a  case  of  perforation  of  the  appendix  in  typhoid 
fever  was  reported  in  the  United  States  by  Sands,  who  presented  the 
specimen  to  the  New  York  Pathological  Society  (Amer.  Med.  Month,, 
1857,  vol.  7,  p.  231).  The  patient,  a  man  twenty-two  years  old,  was  over- 
come by  exhaustion  and  fainted  while  occupied  in  his  profession  as  an 
artist.  He  recovered  in  a  short  time,  however,  sufficiently  to  resume  his 
work  for  some  hours,  and  ate  his  dinner,  soon  after  which  he  was  seized 
with  severe  pain  in  the  right  iliac  region,  with  great  prostration  and  vomit- 
ing. There  was  tenderness  in  the  right  iliac  fossa,  greatly  increased  by 
pressure,  while  other  parts  of  the  abdomen  were  free  from  pain.  He  also 
had  headache,  constipation,  and  great  nervous  prostration.  The  next 
day  he  was  worse,  and  a  diagnosis  of  a  sloughing  appendix  was  made. 
The  pain  in  the  abdomen  became  general,  although  it  continued  to  be 
worst  on  the  right  side.  Death  occurred  on  the  fourth  day.  At  the  autopsy 
the  appendix  was  found  fastened  to  the  back  of  the  caecum  by  adhesions. 
It  was  distended  by  a  fecal  concretion,  in  which  were  found  a  number  of 
strawberry  seeds  and  solid  particles.  The  mucosa  was  the  seat  of  sloughing 
ulceration,  with  a  perforation  near  the  extremity,  permitting  the  escape 
of  fecal  matter,  and  causing  the  acute  peritonitis  of  which  the  patient  died. 
The  solitary  and  agminated  glands  of  the  small  intestine  were  diseased, 
"having  the  appearance  which  they  often  present  in  typhoid  fever.'* 

Dr.  T.  R.  Wright  of  Augusta,  Georgia  (personal  communication,  1906), 
had  a  case  of  typhoid  fever  in  a  young  man,  in  which  perforation  occurred 
on  the  fourth  day  and  operation  was  performed  within  eighteen  hours, 
more  for  the  pain  occasioned  by  localized  peritonitis.    The  tip  of  the  ap- 
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pendix  was  found  covering  a  perforation  about  one-eighth  of  an  inch  in 
diameter,  closing  the  opening  abnost  completely  and  preventing  the  escape 
of  faeces.  There  was  no  pus.  The  appendix  was  removed  and  the  opening 
sewed  up.  Dr.  Wright  believes  that  if  the  operation  had  not  been  done 
the  appendix  would  have  cured  the  complication. 

Frequency. — Rolleston  (Lancet,  May  29,  1898)  says  that  out  of  60 
cases  of  enteric  fever  examined  at  St.  George's  Hospital,  the  appendix 
was  fotmd  to  be  altered  in  14.  In  5  of  this  ntmiber  it  was  simply  swollen, 
in  7  ulcerated,  and  in  2  perforated.  Perforation  had  occurred  in  1 1  per 
cent,  out  of  the  entire  60  (including  those  in  the  appendix). 

Nacke  (cited  by  Perrone,  Rev,  de  chir,,  1905,  vol.  32,  p.  729)  found  15 
cases  of  perforation  of  the  appendix  among  133  instances  of  perforation 
of  the  intestine  due  to  enteritis,  verified  by  autopsy.  Other  statistics  are 
as  follows : 

Cases  of  Typhoid  Perforation 

Fever  with  Situated  in 

Perforation.  the  Appendix. 

Heschl  (reported  by  Wagner,  Schmidt's  Jahrbuch.,  1853,  vol. 

80,  p.  42) 56  8 

MoRiN  {Jhkse  de  Paris,  1867) 64  12 

Church   {Records  of  St.  Bartholomew's  Hospital,  1881,  vol.  17, 

P-  97) 21  3 

FiTz  {Bost.  Med.  and  Surg.  Jour.,  1891,  vol.  25,  p.  346) 67  5 

CusHiNG  (Records  Johns  Hopkins  Hospital,  1 899-1900) 20  2 

Etiolos^r. — ^Appendicitis  may  appear  during  typhoid  fever  under  the 
following  conditions: 

1.  The  appendicitis  may  be  purely  accidental,  that  is  to  say,  appen- 
dicitis and  typhoid  fever,  both  of  which  are  common  maladies,  may  by 
accident  be  found  concxirrently  in  the  same  individual;  or  a  latent  or 
chronic  inflammation  of  the  appendix  may  be  roused  into  activity  by 
typhoid  fever. 

2.  An  appendicitis,  of  a  mild  or  of  a  severe  type,  may  arise  from  a 
typhoid  affection  of  the  lymph  glands  or  from  an  ulcer  sittiated  in  the 
appendix,  and  may  even  go  on  to  perforation. 

3.  Appendicitis  may  follow  typhoid  fever,  appearing  within  such  a 
brief  time  after  the  subsidence  of  the  fever  as  strongly  to  suggest  a  causal 
relationship. 

Appendicitis  Occurring  Coincidentally  'With  Typhoid  Fever. 
OR  Roused  into  Activity  by  it. — Perrone  (loc,  cit.,  p.  731)  reports 
three  most  interesting  cases  of  acute  appendicitis  occurring  during  the 
course  of  an  attack  of  typhoid  fever.  In  each  case  the  appendicitis  was 
proved  by  operation  and  microscopic  examination  of  the  organ  when  re- 
moved. In  the  first  case  there  was  a  concretion  on  the  appendix,  and 
microscopic  examination  revealed  a  follicular  inflammation  of  mucous 
membrane.  The  bacteria  present  were  the  bacillus  proteus, 
the  streptococcus,  and  the  bacillus  fragilis.  There 
were  no  typhoid  characteristics.  The  second  case  showed  a  reddened 
inflamed  appendix  of  normal  length,  in  which  were  found  the    colon 
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bacillus,  the  streptococcus,  the  bacillus  fragilis, 
and  the  bacillus  perfringens.  It  showed  a  dull  follicular 
inflammation  of  the  mucosa  similar  to  that  in  the  first  case.  In  the  third 
case  the  appendix  was  12  cm.  long,  thickened,  congested,  erect,  and  free 
in  the  peritoneal  cavity.  Surrounding  it  was  free  liquid.  The  colon 
bacillus  and  the  streptococcus  were  found  in  the  ob-  - 
literated  cavity,  and  the  mucosa  showed  follicular  hypertrophy  of  a  high 
grade,  the  enlargement  of  the  appendix  being  due  to  this  cause.  Character- 
istic inflammatory  lesions  of  the  lymphatic  follicles  w^ere  also  present, 
with  hemorrhage.  Nothing  in  the  findings  of  the  case,  as  in  the  others, 
suggested  a  typhoid  origin.  In  the  first  case  there  was  a  history  of  pre- 
vious attacks  of  appendicitis,  and  in  the  second  it  appeared  from  the 
progress  of  the  case  that  a  subacute  affection  had  been  stimulated  into  an 
acute  inflammation.  A  latent  or  chronic  appendicitis  may  be  aroused 
into  activity  during  the  course  of  typhoid  fever  in  several  different  ways, 
in  the  first  of  which  the  query  which  suggests  itself  is:  If  the  patient 
has  a  small  collection  of  pus  in  the  appendix,  will 
the  accession  of  typhoid  fever  suffice  to  bring 
on    an    acute    attack    of    appendicitis? 

If  the  appendix  is  acutely  flexed,  or  is  crossed 
by  bands  of  adhesions,  will  the  swelling  incident 
to  a  typhoid  affection  of  the  glandular  tissue 
serve  to  produce  an  attack  of  appendicitis?  I 
know  of  no  data  with  which  to  answer  this  question.  It  is,  however,  an 
important  one,  for  the  discomfort  occasioned  by  any  deviation  from  the 
normal  in  the  appendix  is  apt  to  arouse  the  suspicion  of  disease  in  the 
patient's  mind,  and  should  an  attack  of  typhoid  fever  occur,  it  may  be 
mistaken  in  its  initial  stages  for  appendicitis,  because  both  patient  and 
physician  are  preoccupied  with  that  idea.  In  two  instances  within  my 
own  knowledge,  physicians  who  had  themselves  suffered  for  more  than 
a  year  with  repeated  attacks  of  pain  in  the  right  iliac  fossa,  were  seized 
^ith  typhoid  fever,  accompanied  in  each  case  with  acute  distress  in  the 
right  inguinal  region,  and  were  convinced  that  a  severe  complication 
requiring  operation  had  arisen.  In  one  case  operation  disclosed  the  ap- 
pendix surrounded  by  adhesions  and  partially  obliterated,  but  not  acutely 
inflamed ;  in  the  other,  in  which  the  appendix  w^as  flexed,  there  was  noth- 
ing more  than  the  changes  so  often  observ^ed  in  it  in  connection  with  typhoid 
fever;  in  neither  case  would  the  operation  have  been  performed  could 
the  siu'geon  have  known  beforehand  the  condition  of  the  organ. 

If  there  is  a  foreign  body  within  the  appendix, 
^^'ill  its  action  as  an  irritant  upon  the  swollen 
niucosa  serve  to  bring  about  an  acute  inflamma- 
tion? I  have  found  but  four  cases  in  which  a  foreign  body  is  noted  to 
have  been  present  in  typhoid  appendicitis,  and  one  of  these  really  super- 
vened at  the  end  of  the  fourth  week,  when  the  temperature  had  been  almost 
normal  for  tw^o  days. 
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True  Typhoid  Appendicitis. — ^The  character  of  the  lesions  of  true 
typhoid  appendicitis  has  already  been  shown  in  the  section  on  pathology 
(see  Chap.  VII),  where  we  have  seen  that  the  appendix  may  participate  in 
all  the  changes  to  which  the  agminated  glands  are  liable.  The  first  sugges- 
tion of  this  possibility  appears  to  have  been  in  the  discussion  following 
the  report  of  Sands'  case  {loc,  cit.).  After  reading  his  paper,  he  inquired 
of  the  Society  whether  any  other  than  accidental  relationship  might  be 
supposed  to  exist  between  the  disease  in  the  appendix  and  that  in  the  in- 
testines ;  and  if  so,  which  should  be  regarded  as  antecedent.  The  greater 
intensity  of  disease  in  the  appendix  favored  the  idea  that  it  had  proceeded 
from  below  upward;  it  might  be,  however,  that  in  the  present  case  the 
concretion  would  have  remained  harmless  had  not  an  additional  soture 
of  irritation  been  furnished  by  the  extension  of  disease  which  had  begun 
in  the  small  intestine.  Harris  said  that  his  experience  tended  to  con- 
firm the  latter  view,  he  having  in  several  instances  noticed  ulceration  of 
the  follicles  of  the  appendix  coincident  with  ulceration  of  Peyer's  plates 
in  typhoid  fever. 

The  next  expression  of  opinion  to  this  effect,  which  I  find,  is  that  of 
Norman  Moore  {Trans,  Path,  Soc,  Land,,  1883,  vol.  34),  who  remarks: 
'*It  has  sometimes  been  thought  that  ulcers  in  this  situation  were  pre- 
vious to  or  independent  of  the  fever,  but  the  fact  that  in  four  cases  cited 
there  was  extensive  general  ulceration,  makes  it  probable  that  the  ulcera- 
tion of  the  vermiform  appendix  occasionally  present  in  typhoid  fever 
has  the  same  relation  to  the  fever  as  ulceration  of  other  parts  of  the  large 
intestine.'* 

O.  HoPFENHAUSEN  (Rcv,  de  la  Suisse  Rom.,  1899,  vol.  19,  p.  105)  has 
investigated  the  condition  of  the  appendix  in  typhoid  fever  in  thirty 
autopsies,  and  found  that  in  every  instance  the  appendix  was  affected  to 
a  greater  or  less  extent,  varying  from  a  mere  hyperaemia  of  the  mucosa  to 
extensive  ulceration. 

I  have  myself  investigated  the  subject  by  collecting  from  literature, 
from  hospital  records,  and  from  personal  communications,  30  cases  reported 
in  more  or  less  detail,  in  which  the  condition  of  the  appendix  during  typhoid 
fever  was  demonstrated  by  operation  or  by  autopsy,  in  most  of  which 
there  had  been  symptoms  of  appendicitis  during  the  course  of  the  typhoid. 
In  5  cases  the  microscope  gave  evidence  of  typhoid  ulcers  within  the  appen- 
dix; in  I  there  was  ulceration  without  perforation;  in  10  perforation;  in 
I  appendicitis  with  abscess;  in  4  a  simple  congestion  with  a  perforation 
situated  in  the  ileum;  and  in  the  remaining  7  there  were  adhesions, 
flexions,  or  obliterative  changes.  In  H.  Christian's  valuable  statistics, 
taken  from  119  autopsies  in  typhoid  patients,  there  were  only  19  which 
showed  changes  sufficient  to  command  attention. 

From  all  these  sources  we  have  convincing  proof  that  true  -typhoid 
appendicitis  does  occur,  further  supported  by  the  clinical  evidence  afforded 
by  other  cases  which  have  recovered  without  operation.  It  is  a  matter 
of  common  observation  that  early  in  the  course  of  typhoid  fever  patients 
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often  complain  of  marked  pain  in  the  right  iliac  fossa,  and  this  is  probably 
due,  in  most  instances,  to  involvement  of  the  appendix  associated  with 
swelling  and  tension  that  there  is  every  reason  to  believe  accompanies 
the  typhoid  lesions  in  the  intestine  in  all  cases. 

PosT-TYPHOiD  Appendicitis. — ^The  fact  that  a  true  typhoid  appen- 
dicitis exists  naturally  suggests  the  question :  Can  the  d6bris 
of  such  infection  linger  in  the  appendix  undis- 
charged, awaiting  a  favorable  opportunity  to  *  pro- 
duce an  attack  of  appendicitis  some  time  after 
the  patient  has  completely  recovered  from  the 
typhoid  ?  And,  again,  can  the  typhoid  ulceration 
produce  such  a  narrowing  of  the  lumen  of  the  ap- 
pendix as  will  serve  to  obstruct  its  discharges, 
and  so  favor  an  attack  of  appendicitis  at  some 
fuure    time? 

HoPFENHAUSEN  {loc.  ctt.)  has  especially  considered  the  possibiHty  of 
such  a  causal  relation  between  typhoid  fever  and  appendicitis,  and  has 
collected  statistics  concerning  it  from  thirteen  different  sources.  Out  of 
748  cases,  there  were  36  in  which  there  was  a  history  of  previous  typhoid, 
the  interval  of  time  between  the  two  diseases  being  as  follows :  In  5  cases, 
from  twenty-four  to  forty  j^ears;  in  24  cases,  from  ten  to  twenty  years;  in 
2  cases,  three  years;  in  i  case,  two  years;  in  i  case,  one  year;  and  in  3 
cases,  from  two  to  six  months.  But,  as  she  points  out,  although  the  con- 
dition of  the  appendix  in  every  case  resembled  catarrhal  appendicitis,  it 
could  not  be  a  true  catarrh,  since  the  interval  of  time  between  the  two 
diseases  (in  the  majority  from  ten  to  forty  years)  forbids  the  assumption 
of  any  connection  between  them.  The  attention  of  clinicians,  however, 
has  not  as  yet  been  sufficiently  directed  to  this  important  point,  and  it 
may  yet  be  found  that  typhoid  fever  victims  are  more  prone  than  others 
to  appendicitis.  I  would  suggest  that  a  note  as  to  infectious  diseases, 
especially  typhoid,  should  be  carefully  added  to  the  history  of  every  appen- 
dicitis, and  further  that  all  patients  should  be  questioned  as  to  any  un- 
usual pain  in  the  right  iliac  fossa  in  the  course  of  the  typhoid.  If  any  fre- 
quent causal  relationship  exist,  our  hospitals  will  probably  supply  the  data 
from  ex-typhoid  cases  discharged  from  the  medical  wards  and  returning 
at  a  later  date  to  the  surgical  service. 

The  two  cases  of  post-typhoid  appendicitis  which  have  come  under 
my  own  cognizance  are  cited  at  length  in  '*  The  Vermiform  Appendix  and 
its  Diseases,*'  p.  439- 

Diagnosis. — The  decision  for  or  against  an  operation  for  appendicitis 
in  a  patient  who  has  typhoid  fever  is  a  matter  of  the  utmost  gravity,  and 
the  preliminary  question  of  diagnosis  therefore  becomes  one  of  prime 
importance.  When  symptoms  of  the  fever  are  not  yet  fully  developed, 
the  first  question  to  be  settled  is:  Has  the  patient  appendi- 
citis or  has  he  typhoid  fever?  In  some  cases  an  immedi- 
ate positive  answer  is  impossible,  but  where  there  is  strong  reason  to  sus- 
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pect  typhoid  fever,  and  at  the  same  time  one  or  more  of  the  characteristic 
symptoms  of  appendicitis  are  lacking,  it  is  well  to  give  the  patient  the 
benefit  of  the  doubt  and  to  defer  decision  while  keeping  him  under  close 
observ^ation  by  both  physician  and  surgeon.  A  case  of  appendicitis  clearly 
demanding  immediate  interference  ought  to  present  the  syndrome  of 
pain,  tenderness,  muscular  rigidity,  and  fever. 
Richardson  {Bost.  Med.  and  Surg.  Jour.,  Jan.,  1902)  says :  **  Let  any  of  these 
symptoms  be  absent,  and  doubt  as  to  the  existence  of  an  acute  appendicitis 
arises.  A  peritonitis  localized  about  the  appendix  is  at  once  excluded, 
though  it  is  more  than  likely  that  there  is  some  appendicular  lesion.  So 
with  pain  and  rigidity  in  the  right  iliac  fossa,  the  absence  of  tenderness 
would  at  once  rouse  serious  doubts  as  to  the  existence  of  appendicitis. 
Pain,  rigidity,  and  tenderness  without  fever  would  be  the  least  doubt- 
ful combination,  for  absence  of  fever  is  sometimes  conspicuous  in  really 
serious  local  infections  of  the  peritoneum.  When  typhoid  fever  is  sus- 
pected, one  or  more  unusual  combinations  of  the  four  symptoms  just 
mentioned  will  prevail.  The  accurate  observer  cannot  but  be  on  his  guard. 
For  example,  let  there  be  pain  and  tenderness  in  the  right  iliac  fossa, 
with  fever,  but  without  rigidity.  The  surgeon  must  accotmt  for  the  absence 
of  rigidity  before  he  opens  the  abdomen.  He  must  inquire  into  a  previous 
malaise.  He  must  inquire  most  minutely  into  the  history  of  the  pain  itself, 
its  manner  of  onset,  its  relations  with  temperature  and  pus,  its  early  and 
late  situation.  He  must  inquire  about  the  prevalence  of  typhoid  in  the 
community.  Every  abdominal  and  thoracic  organ  must  be  carefully 
examined.  He  must,  furthermore,  make  exhaustive  examinations  of  the 
blood.  All  this  care  is  imperative  in  the  absence  of  a  single  symptom — 
rigidity  of  the  abdominal  muscles.  Another  example:  Assume  that  in  a 
questionable  case  of  acute  abdominal  disease  there  has  been  no  pain,  but 
there  is  tenderness,  rigidity,  and  fever.  The  absence  of  painful  onset  and 
of  present  pain  at  once  suggests  something  out  of  the  common.  A  tempera- 
ture of  104''  to  105°  F.,  with  gradually  appearing  tenderness  and  rigidity, 
is  so  unusual  in  appendicitis  that  that  disease  can  almost  certainly  be 
ruled  out,  owing  to  the  absence  of  pain  alone.  Tenderness  and  rigidity 
must  be  accounted  for  by  other  lesions.  Indeed,  it  is  so  hard  to  imagine 
a  disease  in  which,  without  pain  at  one  time  or  another,  there  should 
be  fever,  local  tenderness,  and  rigidity,  that  one  can  almost  say  that  the 
combination  of  these  three  symptoms  alone — fever,  tenderness,  and  rigidity 
— is  an  impossible  one  in  acute  abdominal  disease.** 

The  Widal  reaction,  which  is  so  valuable  in  the  diagnosis 
of  typhoid  fever,  unfortunately  often  fails  to  develop  before  the  seventh 
to  the  tenth  day,  and  in  some  instances  its  development  is  as  late  as 
the  fourth,  fifth,  or  even  the  sixth  w^eek.  It  should  always  be  tried, 
however,  as  the  patient  may  have  a  latent  typhoid.  The  value  of  the 
agglutinative  test  is  so  great  that  it  will  determine  the  diagnosis  when 
present.  The  absence  of  this  sign  in  early  cases,  however,  must  not 
influence  a  decision. 
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The  leucocyte  count  is  a  most  valuable  aid  in  making  a 
differential  diagnosis  in  cases  where  doubt  rests  between  an  acute  appendi- 
citis and  a  typhoid  fever  simply  beginning  its  protracted  course,  with  a 
temporary  focusing  of  the  symptoms  in  the  right  iliac  fossa.  The  leuco- 
cytes in  typhoid  fever  are  always  low,  probably  reaching  their  highest 
point,  eight  to  ten  thousand,  in  epidemic  cases,  in  the  first  three  or  four 
days  of  the  disease.  The  count  never  mounts  up,  but  tends  to  descend 
rapidly.  Boland  has  shown  that  the  subcutaneous  injection  of  typhoid 
toxins  produces  a  decrease  of  the  leucocytes.  In  such  metastatic  affections 
as  pleurisy,  and  pneumonia  due  to  typhoid  organisms  it  is  also  the  rule 
for  the  leucocyte  count  to  remain  low.  In  typhoid  fever  the  mononuclear 
leucocytes,  especially  the  large  ones,  are  increased,  while  the  rule  in  inflam- 
matory disease  is  for  the  polymorphonuclear  leucocytes  to  increase. 
But  although  the  leucocyte  count  is  a  valuable  aid  to  diagnosis,  it  may 
prove  woefully  misleading  in  exceptional  instances,  when  the  rule  that 
typhoid  fever  inhibits  leucocytosis  fails  to  hold.  In  a  case  where  the  pa- 
tient had  a  leucocytosis  of  10,000,  which  rose  in  3  days  to  18,000;  the 
diagnosis  of  appendicitis  was  then  made  and  operation  performed,  but  no 
serious  disease  was  discovered.  In  another  case  there  was  a  leucocytosis 
of  17,000,  and  on  operation  a  typhoid  ulcer  was  found  in  the  appendix 
without   perforation. 

CuRSCHMANN  {^' Der  Unterleibstyphus,''  Wien,  1898,  p.  177)  states  that 
in  typhoid  fever  a  common  evidence  of  the  disturbance  of  the  digestion 
of  albumen  is  fotmd  in  the  presence  of  moderate  or  even  large  amounts 
of  i  n  d  i  c  a  n  in  the  urine.  There  is  no  particular  relationship,  however, 
between  the  occurrence  of  the  indican  and  the  intensity  of  the  infection, 
and  its  presence  has,  therefore,  no  special  diagnostic  or  prognostic  value; 
indeed,  in  light  cases,  particularly  those  associated  with  diarrhoea  or  obsti- 
nate constipation,  the  indican  reaction  is  often  more  marked  than  in  the 
severer  forms  of  the  disease:  when  a  general  peritonitis  supervenes,  or 
such  a  localized  peritonitis  as  occurs  in  the  limited  forms  of  appendicitis 
(perityphlitis  typhosa),  the  excretion  of  indican  is  not 
particularly   marked. 

It  occasionally  happens  that  a  localized  peritonitis  without  perforation 
exists  around  a  typhoid  ulcer,  giving  rise  to  sufficient  adhesions  and  inflam- 
matory products  to  form  a  tumor  which  may  simulate  appendicitis.  On 
the  other  hand,  protective  and  adhesive  peritonitis  localized  in  the  neigh- 
borhood of  the  appendix  occasionally  follows  perforation  of  a  typhoid 
ulcer  with  tumor  formation,  which  also  simulates  appendicitis.  Such  a 
case  was  reported  by  H.  L.  Elsner  (A^.  Y.  Med,  Jour,,  April  9,  1893),  in 
which  there  was  perforation  of  a  typhoid  ulcer  followed  by  adhesive  and 
protective  peritonitis,  and,  finally,  tumor  formation,  with  symptoms 
simulating  appendicitis  so  closely  that  a  differential  diagnosis  was  made 
vsith  great  difficulty.  The  patient  finally  died  of  intestinal  hemorrhage, 
and  autopsy  showed  that  a  coil  of  the  ileum,  beginning  about  5  inches 
from  the  ileocaecal  valve,  had  folded  itself  against  the  bend  of  the  colon 
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laterally,  and  was  firmly  held  there  by  inflammatory  products.  There  was 
no  evidence  of  escape  of  intestinal  contents.  A  perforation  of  a  typhoid 
ulcer  2  cm.  in  length  was  found  in  the  portion  of  the  iletmi  resting  directly 
against  the  colon.  So  perfectly  was  the  perforation  sealed  that  no  gas 
escaped  during  the  autopsy  until  the  ileum  was  lifted  from  its  resting- 
place  against  the  colon.  Fitz  says  (Bost,  Med,  and  Surg.  Jour.,  Oct.  8, 
1901,  p.  365):  **Most  cases  of  recovery  from  symptoms  of  perforation  of 
the  bowel  in  typhoid  fever  are  those  in  which  an  attack  of  appendicitis 
is  closely  simulated,  while  the  fatal  cases  of  perforation  of  the  bowel  in 
typhoid  fever  are,  in  the  great  majority  of  instances,  thoce  in  which  other 
parts  of  the  bowel  than  the  appendix  are  the  seat  of  a  perforation.  Hence 
the  prognosis  of  apparent  perforation  in  typhoid  fever  is  to  be  regarded  as 
the  more  favorable  the  more  closely  the  symptoms  and  course  resemble 
those  of  appendicitis.** 

The  second  diagnostic  question  to  be  answered  is:  If  the  patient 
has  typhoid  fever,  has  he  appendicitis  also?  And 
if  he  has  appendicitis,  what  is  its  grade?  The  diagnosis  of  ap- 
pendicitis must  rest  upon  the  characteristic  local  symptoms  of  an  inflamed 
appendix,  supervening  upon  the  already  existing  symptoms  of  typhoid 
fever.  There  is  reason  to  suspect  an  involvement 
of  the  appendix  in  every  case  where  severe  pain, 
distinctly  localized  tenderness,  and  muscular 
rigidity  exist  in  the  region  of  the  right  iliac  fossa. 
The  earlier  the  stage  of  the  disease  in  which  these  symptoms  appear,  how- 
ever, the  more  should  the  physician  be  upon  his  guard  in  assuming  that 
the  complication  is  grave  enough  to  demand  operation.  I  know  of  but 
two  cases  in  which  a  perforation  of  the  appendix  has  been  noticed  as  early 
as  the  eighth  day.  Later  in  the  disease,  that  is  to  say,  in  the  latter  part 
of  the  second  or  third  week,  the  sudden  supervention  of  severe  inflanuna- 
tory  symptoms  in  the  right  iliac  fossa  raises,  not  so  much  the  particular 
question  whether  there  is  an  appendicitis  or  whether  the  appendix  is  per- 
forated, as  the  question  of  an  intestinal  perforation  in  general,  whether 
in  the  iletun  or  in  the  appendix.  Under  such  circumstances  the  particular 
location  of  the  perforation  is  a  matter  of  minor  importance. 

There  seem  to  be  no  defined  set  of  symptoms  which  can  be  denomi- 
nated pre-perforative.  The  physician  must  always,  of  course,  give  the 
closest  attention  to  any  imusual  complaints  of  pain  in  the  right  iliac  fossa 
occurring  during  typhoid.  When  a  perforation  occurs,  there  is  apt  to  be 
a  sudden  acute  pain  accompanied  by  a  fall  of  temperature.  The  sudden 
defervescence  is  also  noted  in  hemorrhage,  but  wthout  the  pain.  Intesti- 
nal hemorrhage  occurred  in  four  of  ten  cases  of  perforation  of  the  appendix 
several  days  before  perforation  took  place,  the  pain  coming  on  with  the 
perforation.  The  occurrence  of  a  hemorrhage,  therefore,  must  put  the 
physician  on  his  guard  in  anticipating  a  possible  perforation.  In  addition 
to  pain  and  fall  of  temperature,  there  are  marked  evidences  of  collapse, 
such  as  change  in  the  facial  expression,  a  small  weak  pulse,  nausea,  abdom- 
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inal  swelling,  general  tenderness,  and  signs  of  gas  in  the  peritoneal  cavity, 
\\4th  the  disappearance  of  the  liver  dulness.  Free  fluid  in  the  abdominal 
cavity  must  not  be  mistaken  for  an  acciunulation  of  fecal  material ;  they 
may  be  distinguished  one  from  another  by  the  fact  that  the  fluid  is  easily 
displaced  by  some  change  in  the  position  of  the  patient. 

CuRSCHMANN  has  Called  attention  {loc.  cit.)  to  a  particularly  interest- 
ing group  of  cases,  occurring  more  frequently  than  the  profession  are  aware, 
in  which  an  inflammation  of  the  peritonetun  localized  in  the  right  iliac 
fossa  occurs  during  typhoid  fever  and  which  he  designates  peri-  or 
paratyphlitis  typhosa.  The  perforation  of  the  peritoneum 
is  extremely  minute,  or  there  may  be  only  an  excessive  thinning  of  the 
intestinal  wall  without  rupture  to  accoimt  for  the  surrounding  perito- 
neal inflammation.  The  seat  of  the  affection  corresponds  to  the  inflamma- 
tory tumors  of  the  appendix.  In  true  typhoid  appendicitis  the  perforation 
also  plays  an  important  role.  Curschmann  has  occasionally  foimd  deep 
ulcers  with  most  minute  perforations  in  the  caeciun,  especially  in  the 
neighborhood  of  the  valve,  and  also  on  the  border-line  between  the  caecum 
and  colon,  which  afford  an  explanation  of  circtmiscribed  inflanimations 
in  the  right  iliac  fossa.  This  perityphlitis  typhosa  is  some- 
times foimd  at  that  stage  when  peritonitis  is  most  apt  to  develop,  but 
rather  more  frequently  later  in  the  disease,  or  even  during  convalescence. 
He  has  himself  observed  it  once  on  the  eighteenth  and  once  on  the  twenty- 
first  day,  at  a  time  when  the  patient  was  free  from  fever. 

The  local  manifestations  of  such  a  typhoid  perityphlitis  are  in  all 
respects  similar  to  other  inflammatory  processes  in  the  right  iliac  fossa; 
they  appear  as  painful,  more  or  less  extensive,  resistant,  circumscribed 
infiltrations  which  apparently  lead  to  abscess  formation  more  readily  than 
is  the  case  in  ordinary  appendicitis.  In  one  instance  there  was  a  retroperi- 
toneal abscess  which  was  successfully  opened  in  the  back.  He  has  also 
noted  some  cases  in  which  a  period  of  general  malaise,  with  irregular  fever 
and  an  enlarged  spleen,  but  without  diarrhoea  or  rose  spots,  was  followed  by 
a  perityphlitis  which  at  once  established  a  correct  diagnosis.  In  other  cases, 
where  a  diagnosis  of  simple  perityphlitis  (appendicitis)  had  been  made,  the 
history  of  a  febrile  disturbance  preceding  the  perityphlitis  for  two  or 
three  weeks  aroused  the  suspicion  of  a  typhoid  perityphlitis,  the  actual 
existence  of  which  was  proved  by  the  fact  that  the  disease  then  ran  a 
typical  course,  or  else  by  the  occurrence  of  a  characteristic  typhoid  relapse. 

A  neglected  appendicitis  in  which  the  patient  falls  into  a  ** typhoid*' 
condition  from  the  absorption  of  the  septic  products,  must  be  carefully 
distinguished  from  true  typhoid  appendicitis  or  perityphlitis.  Curschmann 
recalls  one  case  in  which  the  development  of  a  parotitis  during  the  course 
of  the  disease  seemed  to  point  to  typhoid  fever,  but  the  complication 
proved  in  the  end  to  have  arisen  from  an  abscess  in  the  right  iliac  fossa. 

A  number  of  cases  have  been  reported  in  which  typhoid  fever  has 
been  mistaken,  during  its  early  stages,  for  an  appendicitis;  the  reverse, 
lamely,  to  mistake  appendicitis  for  typhoid  fever,  is  a  much  rarer  accident. 
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Treatment.  —  In  a  case  of  suspected  appendicitis 
with  an  alternative  diagnosis  of  typhoid  fever 
the  .wisest  course  is  to  wait.  The  best  general 
rule  is  not  to  operate  for  appendicitis  in  the  early 
stages  of  typhoid  fever  —  say,  up  to  about  the 
tenth  day  —  in  the  absence  of  exceedingly  urgent 
symptoms  ;  give  the  patient  the  benefit  of  the  doubt,  wait, 
and  watch  closely.  The  clinical  history  of  the  collected  cases  seems  to 
show  that,  with  the  rarest  exceptions,  there  is  no  more  occasion  for  operat- 
ing upon  a  true  typhoid  appendix  than  there  is  for  cutting  down  upon  the 
ileum  and  excising  the  affected  Peyer's  patches. 

This  rule  of  delay,  except  in  extreme  urgency  of  symptoms,  accords 
with  the  established  practice  of  some  of  our  best  operators.  J.  B.  Murphy 
of  Chicago,  for  example,  after  operating  upon  three  cases  in  which  the  symp- 
toms of  appendicitis  were  pronounced,  and  finding  that  the  lesions  in  the 
appendix  revealed  by  microscopic  examination  were  those  of  a  typical 
typhoid  condition,  refused  to  operate  upon  the  next  five  in  his  practice 
presenting  similar  symptoms,  and  in  each  instance  the  subsequent  course 
of  the  disease  justified  the  decision.  In  a  personal  commimication  he 
says:  **It  is  my  opinion  that  typhoid  appendicitis 
should  not  be  operated  upon,  unless  there  is  a  per- 
foration. All  my  cases  recover,  those  operated 
and  not  operated.  At  the  same  time,  I  feel  that 
operation  should  not  be  performed  except  in 
special      cases." 

There  prevails  in  some  quarters  a  strong  tendency  to  operate  in  typhoid 
fever  as  soon  as  symptoms  of  appendicitis  appear,  this  course  of  action 
being  encouraged  by  the  swollen  condition  of  the  appendix  as  founds 
as  well  as  by  the  favorable  outcome  of  the  operation.  The  surgeon  in  such 
a  case  congratulates  himself  that  he  has  obviated  a  serious  complication 
of  the  disease  at  what  he  considers  little  or  no  risk  to  the  patient.  This 
would  be  the  case  if  the  microscopic  appearance  of  the  typhoid  appendix 
had  the  same  significance  as  that  of  an  ordinary  inflamed  appendix,  but 
experience  shows  that  this  is  not  true.  The  inference  that  a  swollen 
typhoid  appendix  must  shortly  advance  to  gangrene  or  perforation  is  not 
warranted  by  the  well-established  facts.  Per  contra,  when,  after  a  siege 
of  pain  in  the  right  iliac  fossa,  the  patient  lapses  into  an  ordinary  typhoid, 
\v4th  an  entire  subsidence  of  the  severe  local  symptoms,  the  observ^er  must 
not  hastily  conclude  that  he  was  wrong  in  suspecting  an  involvement  of 
the  appendix  in  the  first  instance.  The  autopsy  records  show,  as  I  have 
said,  that  the  appendix  is  often  much  swollen,  but  that  this  condition  is 
a  frequent  accompaniment  of  the  early  stages  of  the  disease. 

That  operation  in  the  early  stages  of  typhoid  fever  for  symptoms  sug- 
gestive of  appendicitis  may  be  precipitate  is  shown  by  the  results  in 
seven  of  my  collected  cases,  in  which  the  morbid  changes  connected 
with  the  appendix  were  insufficient  to  justify  the  increased  risk  to  the 
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patient  incurred  by  operation.    (See  *'The  Vermiform  Appendix  and  its 
Diseases/*  p.  445.) 

The  following  case,  occurring  recently  in  the  experience  of  T.  S.  Cullen, 
shows  the  effect  of  a  sudden  strain  a  week  after  the  temperature  had 
reached  normal  after  typhoid  fever. 

The  patient,  a  boy,  age  not  stated,  was  admitted  to  the  Church  Home.  Baltimore. 
Oct.  3.  1907.  Forty-eight  hours  before  admission,  in  attempting  to  strike  his  sister,  he 
twisted  himself  in  some  way  and  complained  of  pain  in  the  region  of  the  appendix.  He 
then  became  very  weak,  although  his  temperature  was  normal  and  his  pulse  not  much 
accelerated.  When  admitted  to  the  hospital,  he  stated  that  he  had  not  been  able  to  sleep 
all  night,  on  accoimt  of  the  excruciating  pain  just  beneath  the  costal  margin  on  the  right 
side.  His  temperature  was  then  about  qq®  and  his  pulse  rather  weak  and  rapid.  There  was 
some  abdominal  distention  and  a  feeling  of  tenseness  in  the  abdomen,  with  a  leucocytosis  of 
12,000.  An  incision  was  made  through  the  right  rectus  and  turbid  liquid  found;  the  in- 
cision was  then  continued  upward,  until  an  abscess  was  encountered,  between  intestinal 
loops  just  below  the  costal  margin.  On  lengthening  it  and  passing  outward,  the  ruptured 
appendix  was  found,  with  adherent  omentum.  The  appendix  was  rotten  and  separated 
from  the  base  at  one  point.  It  was  removed,  the  intestines  were  carefully  wiped,  and  drain- 
age inserted.     On  the  ninth  day  the  boy  was  doing  well. 

The  question  as  to  the  operation  later  depends  not  so  much  upon  the 
diagnosis  of  an  appendicitis  as  upon  the  occurrence  of  perforation  of  the 
bowel,  without  respect  to  its  anatomical  site.  The  symptoms  in  order  to 
justify  operation  must  be  of  a  more  urgent  character  than  would  be  neces- 
sary in  the  case  of  a  person  in  perfect  health  suddenly  affected  in  a  similar 
manner,  as  the  greater  gravity  of  an  operation  in  the  height  of  typhoid 
fever  warrants  the  surgeon's  assuming  greater  risks  in  waiting  to  make 
sure  that  an  operation  is  inevitable.  If  the  classical  symptoms  of  perfora- 
tion are  present,  the  operator  will  of  course  proceed  at  once  without 
making  any  attempt  to  refine  his  diagnosis  as  to  the  exact  site  of  the 
lesion.  It  would  seem  a  priori  probable  that  the  chances  of  a  patient 
with  a  perforation  of  the  appendix,  disposed  as  that  organ  is  **in  a  quiet 
comer  of  the  abdomen'*  (H.  Gushing),  would  be  better  than  with  a  per- 
foration of  the  ileum,  more  centrally  situated.  The  records  show,  however, 
that  of  seven  operations  in  which  a  perforation  was  found  in  the  appendix, 
but  one  recovered. 

The  operation,  once  decided  upon,  should  be 
performed  with  promptitude,  and  minutes,  rather 
than  hours,  counted  precious  in  making  the  prepa- 
rations. If  the  operator  is  familiar  with  the  endermic  use  of 
cocaine  in  surgical  operations,  he  will  often  do  better  to  open  the  abdomen 
under  a  cocaine  or  a  cocaine  adrenal  solution  (see  Chap.  XYI),  than  risk  the 
dangers  of  struggling  and  the  depressing  influence  of  a  general  anaesthetic. 

It  is  best  to  make  a  free  incision  in  the  right  semilunar  line,  and  evacu- 
ate all  purulent  and  fecal  material,  after  which  the  appendix  can  be  tied 
off  at  its  base  and  removed.  If  necessary,  other  incisions  may  be  made 
for  more  efficient  direct  drainage.  In  all  such  operations  the  condition 
of  the  ileum,  if  easily  accessible,  should  be  noted,  in  order  to  ascertain 
whether  it  is  congested  or  exhibits  diseased  Peyer's  patches. 
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The  operator  should  always  bear  in  mind  the  possibility  of  a  perforation 
in  the  ileum  as  well  as  in  the  appendix  as  found  in  one  of  my  30  cases.  He 
should  also  discover  and  turn  in  by  sutures  any  Peyer's  patch  which  seems 
just  about  to  perforate. 

If  a  perforation  which  is  small  in  size  is  found  in  the  ileum,  and  the 
surrotmding  tissues  appear  healthy  enough  to  hold  the  sutures,  the  simplest 
and  best  plan  is  to  turn  the  edges  of  the  opening  into  the  bowel,  and  close 
the  hole  by  two  or  three  fine  mattress  sutures.  Where  there  is  a  general 
peritonitis  and  extravasation  of  fecal  contents,  the  abdomen  should  be 
washed  out  with  a  warm  saline  solution  and  drained.  When  there  is  exces- 
sive tympany  with  peritonitis,  it  is  sometimes  best  to  fix  a  loop  of  bowel 
in  the  wound,  and  open  it  soon  after,  giving  free  vent  to  the  gases. 

Patients  imder  these  circumstances  will  rarely  stand  much  surgery, 
and  if  a  more  extensive  operation  is  required  to  effect  a  closure,  if  the 
tissues  around  the  wound  are  necrotic,  or  if  there  is  much  gaseous  disten- 
tion and  peritoneal  inflammation,  the  best  plan  of  treatment  is  that  which 
will  save  life,  irrespective  of  the  sequelae.  A  method  practised  by  R.  H. 
FoLLis  of  the  Johns  Hopkins  Hospital,  which  bids  fair  to  be  of  great  value 
in  the  most  serious  cases,  is  that  of  draining  the  bowel  by  stitching  the 
opening  to  the  incision,  and  letting  the  fecal  discharges  take  place  outside 
until  recovery,  when  the  bowel  may  be  resected  or  anastomosed.  This 
plan  of  treatment  has  also  been  advocated  by  Bland  Sutton,  and  has 
the  approval  as  well  of  E.  W.  Goodall  {Lancet,  May  21,  1898,  p.  1402). 

After  extensive  operations  of  this  character,  with  protracted  drainage, 
the  abdominal  wall  is  left  very  thin  at  the  site  of  the  scar,  and  a  hernia  is 
almost  sure  to  occur  after  the  patient  has  been  on  his  feet  and  has  taken 
active  exercise  for  some  time. 

In  case  of  operation  for  typhoid  perforation  of  the  ileum,  it  would 
be  of  service  if  surgeons  would  always  note  carefully  the  condition  of  the 
appendix  whenever  it  can  be  done  with  safety. 
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CHAPTER  XIV. 

APPENDICITIS  IN  CHILDHOOD  AND  OLD  AGE. 

APPENDICITIS  IN  THE  CHILD. 

History. — ^The  earliest   recorded  case  of   appendicitis  in  the  child  is 
probably  that  reported  by  Parkinson  in  1812,  in  a  boy  five  years  old  (see 
Chap.  I).     Iliff,  in  1832,  published  the  case  of  a  boy,  twelve  years  old, 
who  died  of  an  abscess  in  the  right  iliac  fossa,  and  at  the  autopsy  the  ap- 
pendix was  found  to  contain  a  ** stone'*  (Lond.  Med.  and  Chtr.  Jour,,  1832, 
vol.  I,  p.  214).    Bohr  in  1837  {Med,  Zeit,  /.  Heilk.,  1837)  and  Burne  in 
1839  {Med.  and  Chir.  Trans,,  1839,  vol.  13,  p.  33)  both  reported  cases  in 
which  perforations  of  the  appendix  occurred  in  children  of  ten  and  fourteen 
years  old  respectively.     In  1870,  Betz  published  a  paper  entitled  ''Ileus 
in  a  child  seven  months  old,  resulting  from  perforation  of  the  appendix  and 
agglutination  of  the  intestines,''  which  is  the  first  occasion  on  which  appendi- 
citis in  the  child  receives  separate  attention,  as  the  earlier  reports  all  treat 
of  appendicitis  per  se,  and  mention  its  occurrence  in  the  child  only  inci- 
dentally {Memorabil.  Heilkund.,  1870,  vol.  15,  p.  118).    A  number  of  other 
cases  are  given  in  the  very  complete  bibliography  preceding  G.  K.  Mat- 
TERST0CK*s   admirable    treatise    in    Gerhardt's    Handbuch   der   Kinder- 
krankheiten,  published  at  Tubingen  in  1880,  which  forms  the  basis  of  all 
subsequent  work  in  this  line.    In  1897  a  paper  of  the  highest  merit  by  F. 
Karewski  appeared  in  the  Deutsche  medicinische  Wochenschr.,  followed  in 
1901  by  an  admirable  article  by  F.  Selter  in  the  Arch.  f.  Kinderlteilk.* 
To  these  important  papers,  together  with  other  scattered  articles  touching 
upon  particular  phases  of  the  subject,  such  as  that  of  V.  Gibney  in  1891 
on  the  diagnosis  between  coxitis  and  appendicitis,  and  that  of  J.  P.  C. 
Griffith  in  1903  on  the  differential  diagnosis  between  appendicitis  and 
pneumonia  in  the  early  stages,  I  am  indebted  for  many  of  the  facts  here 
presented.     Griffith's  article,  **  Appendicitis  in  the  First  Two  Years  of 
Life"  {Univ,  Penn.  Bull.,  1901,  No.  8,  p.  300),  contains  one  of  the  most 
satisfactory  cases  of  appendicitis  in  the  child  as  yet  reported,  on  account 
of  the  excellent  clearness  of  the  autopsy  record. 

A  well-nourished  negro  boy,  three  months  old,  began  to  suffer  from  diarrhoea  with 
mucu?  in  the  stools;  in  twenty-four  hours  the  fecal  discharge  ceased,  although  some  blood 
was  said  to  have  passed,  and  vomiting  with  obstipation  began.  The  little  patient  was 
admitted  to  the  Children's  Hospital  in  a  state  of  collapse,  with  a  rapid  weak  pulse,  sunken 
eyes,  and  an  abdomen  so  distended  that  palpation  was  unsatisfactory.  There  were  no 
stools  and  no  straining.     Under  the  impression  that  an  intestinal  obstruction  might  be 

♦  An  article  on  appendicitis  in  the  child  was  read  by  A.  McCosh  at  the  meeting  of  the 
American  Medical  Association  in  Atlantic  City,  June  7  to  ii,  1904,  and  appears  in  the  Jour. 
Amer.  Med.  Assoc,  Sept.  24,- 1904. 
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present,  large  enemata  were  administered,  but  only  a  small  quantity  of  mucus  stained 
with  reddish  fecal  matter  was  returned.  The  temperature  ranged  from  102°  F.  to  105.5°  F. 
Death  occurred  five  days  after  the  onset  of  the  illness,  and  the  autopsy  showed  a  general 
peritonitis  caused  by  a  gangrenous  appendix  6  cm.  long.  Its  proximal  portion  was  healthy 
and  comparatively  immovable,  while  the  distal  half,  which  was  without  a  mesentery,  was 
freely  movable.  About  the  middle  of  the  organ,  separating  the  sound  from  the  diseased 
portion,  there  was  a  constriction,  characterized  microscopically  by  a  large  increase  of  con- 
nective tissue  and  the  abrupt  disappearance  of  the  mucosa,  presenting  evidence  of  a  chronic 
inflammation,  associated  with  the  presence  of  newly  organized  blood-vessels.  A  little  be- 
yond the  constriction,  and  at  the  beginning  of  the  gangrenous  area,  the  appendix  was 
crossed  by  a  band  of  lymph,  evidently  of  recent  formation  and  not  tightly  adherent  to  it, 
which  stretched  from  the  mesentery  of  the  ileum  to  the  jxiritoneal  coat  of  the  bowel.  The 
end  of  the  appendix  was  blackish  in  color,  and  within  it  there  was  tremendous  congestion, 
extravasation  of  blood,  and  a  complete  degeneration  of  the  epithelial  cells  with  a  granular 
detrittis  rerriaining  to  show  the  former  localization  of  the  tubules.  It  seems  probable  that 
this  condition  was  caused  by  a  kinking  of  the  appendix  occasioned  by  the  shortness  of  its 
mesentery  and  by  the  fixation  of  its  proximal  half,  associated  with  free  movability  of  its 
distal  end.     No  concretions  nor  other  foreign  bodies  were  present. 

Anatomy. — In  the  chapter  on  anatomy  (Chap.  II)  it  was  shown  that 
the  appendix  develops  by  a  process  of  narrowing  down  of  the  embryonic 
ca^cal  pouch;  and  the  section  on  **  Differentiation'*  shows  that,  while 
primary  differentiation  between  the  cascum  and  the  appendix  takes  place 
at  the  eight- weeks  stage  (intra-uterine),  the  secondary- 
differentiation  occurs  at  birth.  It  manifests  itself  in  a  dilatation  of  the 
proximal  pouch,  giving  rise  to  the  formation  of  caecal  sacculations.  The 
appendix,  owing  to  this  cajcal  enlargement,  now  appears  relatively  narrow 
and  lies  coiled  up  in  the  iliac  fossa  beneath  the  caecum,  while,  as  the  lumbar 
region  is  relatively  shorter  in  the  child,  the  caecum  lies  at  a  comparatively 
higher  level.  Moreover,  the  iliac  fossa  is  less  capacious  in  the  infant  than 
in  the  adult,  so  that  the  entire  ileocaecal  apparatus  appears  at  a  somewhat 
higher  level  than  McBumey*s  point. 

The  permanent  position  of  the  appendix  in  relation  to  the  ileoaecal 
apparatus  is  determined  previous  to  birth,  the  only  subsequent  change 
being  a  slight  sagging  out  of  the  anterior  pouch  or  pouches  of  the  caecum 
to  fill  the  growing  iliac  fossa.  This  explains  the  more  retrocaecal  position 
of  the  appendix  in  the  adult  as  compared  with  the  child.  The  usual  fusion 
of  the  mesocolon  and  the  attachment  of  the  mesappendix  to  the  posterior 
wall  take  place  long  before  birth,  and  at  this  time  the  position,  direction, 
amount  of  fixation,  and  degree  of  mobility  of  the  appendix  have  all  been 
determined  and  undergo  no  further  change.  Abnormal  positions  of  the 
entire  ileocaecal  region  due  to  arrested  development  are  not  infrequent  in 
children,  but  as  these  malformations  persist  into  adult  life,  and  are  not  a 
special  characteristic  of  the  infantile  type,  they  cannot  be  specially  con- 
sidered here. 

As  for  the  appendix  itself,  the  differences  between  the  infantile  type 
and  the  adult  form  lie  in  the  relative  size  of  the  appendix,  the  thickness 
of  the  coats,  and  the  form  of  the  caeco-appendical  junction.  Compared 
with  the  adult  form,  the  infantile  appendix  is  slightly  larger  in  relation 
to  the  size  of  the  body,  and  considerably  larger  if  it  is  considered  in 
relation  to  the  entire  alimentary  canal  (see  Chap.  II,  sections  on  **  Differ- 
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entiation''  and  "Dimensions*').  The  coats  of  the  infantile  appendix  are 
much  more  delicate  in  proportion,  especially  the  submucous  coat;  the 
caeco-appendical  junction  is  occasionally  funnel-shaped,  especially  if  the 
caecum  and  the  appendix  are  in  direct  linear  continuity.  It  is  stated  that 
the  funnel-shaped  entrance  facilitates  the  entrance  of  foreign  bodies,  but 
it  is  probable  that  it  renders  expulsion  equally  easy  (see  Fig.  97).  The 
valves  of  the  infantile  appendix,  if  present,  do  not  seem  to  close  the  mouth 
of  the  organ  as  readily  as  do  those  of  the  adult.  The  reason  for  this  lies 
in  the  relatively  greater  lumen  and  smoother  mucosa  of  the  infantile  ap- 
pendix, as  compared  with  the  narrower  lumen  and 
corrugated  mucosa  at  the  appendico-caecal  junction 
in  the  adult. 

Age  and  Frequency. — Determination  of  the  earliest 
age  at  which  appendicitis  has  been  known  to  occur  in 
the  child  has  been  a  matter  of  frequent  investigation, 
as  well  as  the  relative  frequency  of  its  occurrence  in 
the  child  as  compared  with  the  adult.  Among  the 
most  valuable  contributions  to  this  phase  of  the  sub- 
ject are  a  thesis  by  Miss  Gordon  {Vappendicite  chez 
I'enfani,  Thkse  de  Paris ^  1896) ;  an  article  by  P.  Selter, 
already  mentioned  {Die  Perityphlitis  des  Kindes,  Arch, 
Kinderheilk,,  1901,  vol.  31,  p.  59);  and  another  by  T. 
H.  Manley  (Jour.  Amer,  Med.  Assoc,  June,  1901). 
Miss  Gordon  shows  that  for  a  period  of  twelve  years 
antedating  1883,  26  cases  of  appendicitis  were  found 
among  nearly  50,000  sick  children,  while  during  a 
period  of  three  years  between  1893  and  1896,  80 
cases  were  collected,  although  the  number  of  children 
was  decidedly  smaller.  Selter,  reckoning  from  Mat- 
terstock's  statistics,  and  allowing  at  the  same  time 
for  the  relative  frequency  of  children  and  young  adults 
in  the  hospital  wards,  found  that  appendicitis  was 
seven  times  more  frequent  before  the  age  of  fifteen 
than  it  was  from  fifteen  to  thirty.  He  makes  the  same  computation  from 
Sonnenburg's  statistics.  A.  Broca  {Brit.  Jour.  Child.  Dis.,  1906,  vol.  3, 
p.  231)  considers  appendicitis  extremely  rare  in  new-bom  infants.  His 
youngest  case  was  a  year  and  eight  months  old.  Kirmisson  and  Guimbal- 
i-OT,  on  the  other  hand  {ReiK  de  chir.,  Paris,  1906,  vol.  34,  p.  441),  think 
that  appendicitis  is  not  uncommon  in  the  first  two  years  of  life.  Their 
youngest  case  was  eleven  months  old. 

It  would  seem  that  diffuse  peritonitis  is  especially  frequent  with  ap- 
pendicitis in  children.  Sprengel  {loc.  cit.)  found  it  in  46.8  per  cent,  of 
50  cases  of  appendicitis  in  children.  This  is  to  be  expected  because  of 
the  great  frequency  of  perforation  in  children. 

Griffith,  in  his  admirable  essay  already  mentioned,  treating  of  appen- 
dicitis in  children  of  two  years  old  and  under,  gives  fifteen  cases  within 
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Orifice  (a)  in  a  Case 
OF  Acute  Perforating 
Appendicitis  in  a  Girl 
Three  and  One  -  half 
Years  of  Age.  (From 
the  Surgical  Depart- 
ment. Johns  Hopkins 
Hospital,  Oct.  31,  1903). 

Note  the  large  opening 
in  the  gangrenous  appen- 
dix choked  by  a  fecal  con- 
cretion (J.  M.  T.  Finney.) 
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that  limit.  The  earliest  case  at  the  time  he  wrote  was  six  weeks;  since 
then,  however,  a  case  has  been  reported  by  A.  Gloniger  of  Lebanon,  Pa., 
in  which  a  male  child  was  delivered  in  a  normal  labor  by  J.  Harris  of 
Jonestown,  who  was  about  to  ligate  the  cord  when  he  noticed  an  enlarge- 
ment at  its  base,  in  which,  upon  viewing  it  by  transmitted  light,  a  coil 
of  intestine  could  be  distinctly  seen.  Twelve  hours  later  the  case  was 
seen  by  Gloniger,  who  foimd  the  timior  increased  in  size;  and  as  other 
means  of  relief  proved  ineffectual,  he  operated  the  next  morning,  imder 
ether  anesthesia,  when  the  baby  was  only  forty-one  hours  old.  The  sac 
was  opened  throughout  its  entire  length,  and  the  greater  part  of  the  small 
intestine,  with  the  caecimi,  and  the  tratisverse  colon  were  found  within  it. 
The  appendix,  which  was  about  an  inch  in  length,  stood  up  straight  and 
stiff,  and  showed  immistakable  signs  of  inflammation.  The  intestines 
were  firmly  adherent  to  the  sac  and  were  liberated  with  difficulty.  Upon 
enlarging  the  umbilical  ring,  the  relief  from  strangulation  was  at  once 
apparent  by  the  restoration  of  the  normal  color.  The  appendix,  which 
had  no  mesentery,  was  excised,  and  the  wound  thus  made  closed  wth  a 
suture  of  fine  catgut.  The  hernial  sac  was  cut  away  and  the  peritoneimi 
closed  with  catgut.  The  umbilical  vessels  were  then  ligated  and  some 
troublesome  oozing  from  the  skin  was  controlled  by  coapting  the  skin  sur- 
faces by  means  of  Thiery's  clamps.    The  child  made  an  excellent  recovery. 

Prognosis. — Among  over  a  thousand  cases  of  appendicitis  collected 
by  GuTTSTARDT  in  1906  in  Prussia,  the  mortality  in  the  first  to  the  fifteenth 
year  was  14  to  16  per  cent.,  from  the  fifteenth  to  the  thirtieth  year  6  to  7 
per  cent.,  from  the  thirtieth  to  the  sixtieth  year  10  to  12  per  cent.,  and  over 
the  sixtieth  year  20  to  25  per  cent. 

Heubner  (cited  by  W.  Neuberg,  Deutsche  Ztschr,  /,  Chir.,  1907,  vol. 
89,  p.  374)  had  15.6  per  cent,  mortality  among  35  cases  of  appendicitis 
in  children,  three  of  them  being  operative  cases.  Sprengel  and  Karewski 
had  a  mortality  of  over  30  per  cent.  Neuberg  thinks  the  mortality  follow- 
ing operations  about  23.4  per  cent.  Riedel  {Munch,  med.  Wochenschr,, 
Nov.  26,  1907,  No.  48,  p.  2367)  gives  the  statistics  of  the  mortality  in  his 
clinic  in  Jena  from  1881  to  September,  1907.  Of  the  310  children  operated 
upon  during  this  time  51  died,  or  16.4  per  cent.  Riedel  points  out  that  the 
mortality  following  operation  on  adults  had  been  reduced  during  the  21 
months  preceding  September,  1907,  to  2.9  per  cent.,  but  that  the  death 
rate  among  children  during  the  same  time  was  13  per  cent.  He  considers 
that  this  relatively  poor  showing  is  due  to  disinclination  on  the  part  of 
parents  to  subject  their  children  to  operation,  to  the  difficulty  of  making 
a  diagnosis,  to  the  greater  seriousness  from  an  anatomico-pathological 
point  of  view  in  the  child,  and  to  the  fact  that  very  little  children  are 
especially  susceptible  to  infection  from  the  appendix. 

Etiology. — The  causes  operating  to  produce  appendicitis  in  a  child 
are  much  the  same  as  those  acting  in  adults.  The  reason  why  infancy  and 
early  childhood  are  comparatively  exempt  lies  in  the  fact  that  the  hard 
fecal    concretions*  so  often  met  with  in  appendicitis  take  some 
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time  to  fomi,  and  are,  therefore,  rarely  found  during  the  first  years  of  life ; 
an  additional  reason  is  that  an  infant  spends  most  of  its 
life  lying  down;  and,  furthermore,  trauma,  which  is  the 
most  frequent  exciting  cause  in  older  children  (see  Chap.  IX),  is  practi- 
cally absent  during  infancy. 

The  great  liability  of  the  male  sex  to  disease  of  the  appendix  is  as  con- 
spicuous in  childhood  as  in  later  life.  According  to  Manley*s  statistics, 
the  proportion  of  boys  to  girls  is  as  two-thirds;  according  to  other  ob- 
servers, it  is  as  follows : 

Males.  Females. 

Jalaguier 112  70 

Matterstock 21  51 

Jacob 21  8 

Errors  in  diet  are  frequently  noted  in  the  histories  of  children,  es- 
pecially in  the  recurrent  form.  The  relationship  between  appendicitis 
and  infectious  diseases  has  been  fully  dwelt  upon  (see  Chap.  IX).  It 
must  always  be  remembered  that  in  children  the  acute  exanthemata 
may  be  ushered  in  by  misleading  symptoms  of   appendicitis. 

Foreign  bodies  and  concretions  are  met  with  in  children  from  five 
years  old  and  upward  about  as  frequently  as  in  adults.  J.  F.  Erdmann 
{New  York  Med.  Rec,  1907,  vol.  71,  p.  759)  foimd  foreign  bodies  in  41  of 
the  one  himdred  children  with  appendicitis  operated  upon  by  him.  Ten 
of  these  cases  were  of  pin-worms.  It  is  a  matter  of  surprise,  however, 
to  find  a  foreign  body  present  in  a  little  child,  and  even  in  an  infant  but  a 
few  weeks  old.  In  Betz's  case  already  mentioned,  a  child  seven  months 
old  had  a  perforated  appendix  covered  with  a  diphtheritic  exudate,  inside 
which  were  three  fecal  concretions  as  large  as  hempseeds,  yellowish-white 
in  color,  easily  broken,  and  showing  the  usual  concentric  arrangement. 
In  another  case  originally  reported  by  Demme,  and  cited  by  Fenger  in  the 
Cyclopcedia  for  Children's  Diseases,  a  child  of  seven  weeks,  fed  entirely 
upon  porridge  since  it  was  a  week  old,  was  taken  ill  at  the  beginning  of 
its  seventh  week  with  high  fever,  tympanites  and  tenderness  in  the  cs^cal 
region,  followed  by  peritonitis  and  death.  The  autopsy  revealed  a  diffuse 
peritonitis,  and  an  appendix  dilated  and  filled  with  firm  concretions, 
which  the  microscope  showed  were  nothing  more  than  conglomerate 
masses  of  tmdigested  porridge ;   there  was  no  perforation  of  the  appendix. 

A  catarrhal  condition  of  the  intestine  is  often  an  etiological  factor  in 
appendicitis  in  children,  as  pointed  out  by  Griffith  (personal  communica- 
tion). According  to  Sonnenburg^s  statistics,  simple  catarrhal  appendicitis 
occurs  seventeen  hundred  times  as  often  in  the  child  as  in  the  adult. 

As  shown  by  Broca  {loc,  cit.),  it  takes  time  for  appendicitis  to  develop 
after  the  occurrence  of  gastro-enteritis ;  therefore  appendicitis  follows 
only  the  chronic  cases  of  catarrh  of  the  bowel. 

M.  L.  GuiNON  and  M.  J.  Comby  (Bull,  et  m&m.  Soc,  des  hdp,  de 
Paris,  1906,  p.  805)  call  attention  to  the  frequency  of  mucous-mem- 
branous enterocolitis  as  a  precursor  of  appendicitis  in  children.     Comby 
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points  out  that  the  so-called  follicular  enteritis  is  an  affair  of  the  lymphoid 
tissue,  and  that  the  disease  is  easily  transmissible  to  the  lymphatic  tissue 
of  the  appendix,  which  is  a  part  of  the  colon.  Guinon  had  28  cases  of 
appendicitis  in  children,  23  of  which  had  preceding  enteritis.  Infection  of 
the  nasopharynx,  as  originally  shown  by  Delacour,  is  often  a  forerunner 
of  the  enterocolitis.  This  has  been  the  experience  of  both  of  these  ob- 
servers, and  they  assign  a  causal  relationship  to  the  nasopharyngeal  disease. 

There  is  undoubtedly  an  etiologic  relation  between  intestinal  worms 
and  some  forms  of  appendicitis.  Metchnikoff  {Seniaine  nUd,,  1901, 
No.  11)  and  Genser  (Wien,  med.  Wochenschr.,  1901,  No.  9)  have  called 
attention  to  the  frequency  with  which  ascarides  have  been  found 
under  varying  conditions.  I  have  myself  known  several  such  instances. 
In  one,  a  woman  operated  upon  in  my  clinic,  a  segment  of  a  tapeworm 
was  found. 

In  several  instances  children  with  symptoms  of  appendicitis  have 
been  entirely  relieved  by  santonin.  Arbor6-Rally  (Arch,  de  mid. 
des  enfants,  1900)  relates  such  a  case  in  a  boy,  ten  years  old,  suffering 
with  excessive  constipation;  two  surgeons  made  a  diagnosis  of  general 
peritonitis,  but  on  account  of  his  bad  general  condition  did  not  operate. 
On  the  fifth  day  of  his  illness  he  vomited  a  living  a  s  c  a  r  i  s  ;  three  days 
later,  after  the  administration  of  santonin,  a  second  worm  25  cm.  long 
was  passed,  and  after  large  evacuations  he  recovered.  Metchnikoff 
cites  three  cases  showing  distinct  symptoms  of  appendicitis  in  which  the 
patients,  one  of  them  a  child  twelve  years  old,  were  relieved  by  anthel- 
mintic treatment,  without  operation.  In  each  instance  the  eggs  of  both 
a  s  c  a  r  i  s  and  trichocephalus  were  found  in  the  stools.  He 
justly  lays  stress  upon  the  necessity  for  a  microscopic  examination  of  the 
stools  for  ova  in  all  cases  in  which  there  is  any  room  for  suspicion,  a  meas- 
ure especially  important  in  children,  in  whom  a  sHght  intra-abdominal 
source  of  irritation  may  provoke  violent  symptoms  with  fever.  The 
role  of  the  worms  may  be  to  produce  an  erosion  of  the  mucosa,  and  so 
open  the  way  for  the  invasion  of  bacteria ;  it  may  be  that  an  inoculation 
takes  place  with  the  act  of  exciting  the  lesions.  The  trichocephalus  found 
in  the  cajcum  produces  lesions  by  its  habit  of  boring  inward  and  imbedding 
the  anterior  end  of  the  body  beneath  the  mucosa. 

Still  (Brit.  Med.  Jour.,  April  15,  1899)  looks  upon  the  oxyuris 
vermicularis  (pin- worm)  as  the  cause  of  catarrhal  troubles  in  the 
appendix.  Moty  {Semaine  mid.,  1901,  Nos.  11-14)  found  oxyuris  in  three 
out  of  five  cases  recently  under  his  care.  He  insists  that  an  immediate 
examination  of  the  appendix  after  removal  is  necessary  to  discover  the 
worms.  A  case  of  this  kind  which  occurred  in  the  practice  of  my  colleague, 
J.  C.  Bloodgood,  has  been  already  cited. 

The  activity  of  children  in  running  about  and  playing  especially  ex- 
poses them  to  trauma  in  the  blows,  falls,  and  violent  exertion  which 
are  the  familiar,  hourly  events  of  childhood.  The  effort,  for  example, 
of  skipping  rope  backward  many  times  in  succession  has  been  reported 
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as  causing  a  rapidly  fatal  appendicitis  with  perforation  of  the  appendix, 
which  contained  a  concretion. 

Several  observers  have  commented  upon  a  supposed  connection  be- 
tween appendicitis  and  the  uric  acid  diathesis  in  children.  Sutherland 
in  an  article  on  this  subject  {Brit,  Med.  Jour.,  1892,  vol.  i,  p.  856)  bases 
his  theory  on  the  anatomic  similarity  between  the  appendix  and  the  ton- 
sils, which  are  so  often  affected  in  gout,  both  organs  being  largely  composed 
of  adenoid  tissue,  a  theory  first  brought  forward  by  Bland-Sutton,  who 
also  lays  stress  upon  the  pathologic  resemblance  between  simple  and  sup- 
purative appendicitis  and  the  analogous  condition  of  the  tonsils. 

Symptomatology  and  Diagnosis.  —  The  differences  which  appear  in 
appendicitis  in  the  child  and  the  adult  assume  the  utmost  importance 
upon  the  clinical  side.  There  is  a  general  consensus  of  opinion  that  the 
symptoms  in  childhood  are  often  extremely  vague,  and  lack  the  pointed 
precision  of  the  adult  form,  which  so  frequently  forces  the  diagnosis  even 
upon  the  lay  mind. 

The  abdomen  of  a  little  child  is  but  a  miniature  of  the  adult  in  the 
relative  nearness  of  all  the  organs  to  each  other  and  in  the  close  contiguity 
of  those  in  the  pelvis  and  those  in  the  upper  abdomen.  Pari  passu  with 
age  and  the  assumption  of  the  adult  form,  the  organs  are  separated  by  a 
wider  interval,  their  differentiation  being  thus  facilitated.  In  addition  to 
the  difficulties  presented  by  the  early  age  and  the  approximation  of  the 
boundaries  of  the  abdomen  to  each  other,  the  surgeon  has  to  contend  with 
the  incapacity  for  fixed  attention,  the  lack  of  appreciation  as  to  the  sig- 
nificance of  questions  and  vagueness  of  expression  in  answering  them, 
and  finally  with  impatience  under  examination,  especially  when  the  ex- 
amination is  painful.  As  it  is  often  impossible  to  elicit  a  clear  statement 
as  to  the  exact  seat  of  pain,  the  surgeon  must  depend  largely  upon  palpa- 
tion, watching  the  face  of  the  child  during  the  process.  In  examining 
an  ill-trained  child,  or  one  imder  the  age  of  ten  years,  the  services  of  a 
specialist  skilled  in  children's  diseases  are  of  the  utmost  value,  as  he, 
from  force  of  habit  and  long  experience,  will  better  understand  the  child 
nature  and  more  readily  elicit  a  response;  he  is  also  better  fitted  to  esti- 
mate the  value  of  symptoms  imder  circumstances  which  would  only  confuse 
an  ordinary  observer.  While  there  are  these  disadvantages,  there  is, 
fortunately,  the  counter-advantage  that  an  anaesthetic  (chloroform)  is 
easily  administered  in  children,  affording  a  good  opportimity  to  examine 
the  iliac  region  through  the  thin  relaxed  abdominal  wall.  Moreover,  in 
children  it  is  not  necessary  to  exclude  a  number  of  diseases  of  the  gall- 
bladder, kidneys,  and  the  pelvic  organs,  and  therefore  differential  diagno- 
sis is  simpler  than  in  the  adult. 

An  examination  by  the  rectum  should  never 
be  neglected,  since  the  adult  finger  reaches  higher  in  the  infan- 
tile pelvis  than  in  that  of  the  adult,  therefore  the  suspected  area  is  more 
easily  touched.  Karewski  and  Selter  have  shown  that  in  almost  every 
case  in  which  the  disease  has  advanced  beyond  the  appendix,  the  exten- 
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sion  takes  place  along  the  right  pelvic  wall,  where  the  inflammatory  masses 
can  be  easily  felt.  In  28  cases  of  appendicitis  in  children  given  by  Selter, 
6  had  a  general  peritonitis  and  1 1  a  circumscribed  abscess ;  out  of  the  1 1 
cases  of  abscess,  suppuration  in  all  but  one  extended  down  into  the  right 
lesser  pelvis,  and  in  2  of  these  10,  the  abscess  had  travelled  across  the  rectum 
and  formed  a  mass  on  the  left  side  above  Poupart*s  ligament.  In  one 
instance  it  was  noted  that  the  abscess  lay  on  the  left  side  and  had  no  con- 
nection with  the  caecum,  but  at  the  operation,  when  an  incision  was  made 
in  the  left  groin,  a  tubular  abscess  channel  the  width  of  two  thimibs  was 
found  extending  down  into  and  across  the  pelvis,  in  front  of  the  rectum, 
and  up  over  the  right  pelvic  wall. 

Carron  de  la  CARRifeRE  has  put  on  record  4  cases  of  recurrent 
appendicitis  in  children  manifested  by  vomiting  alone,  abdominal  symp- 
toms and  fever  being  entirely  lacking.  Fruitnight  believes  that  there 
is  often  **in  children  a  prodromal  stage,  lasting  weeks  or  even  months, 
before  conclusive  signs  are  developed  by  which  a  diagnosis  can  be  arrived 
at.'*  (Arch,  of  Pediat.,  1891,  vol.  8,  p.  937.)  Among  the  premonitory  symp- 
toms, he  mentions  interference  with  walking  and  standing,  with  tingling 
in  the  right  leg. 

No  examination  of  a  child  with  a  suspected  appendicitis  is  complete 
which  does  not  include  an  investigation  of  the  thoracic  viscera ;  often  the 
first  sign  of  a  pneumonia  or  pletirisy  or  even  of  a  bronchitis  (Richardson) 
is  a  right  iliac  pain,  liable  to  be  mistaken  for  an  appendicitis.  The  least 
sign  of  disturbance  in  another  organ  in  a  doubtful  case  should  command 
the  examiner's  attention,  and  such  a  clue  if  followed  up  will  in  some 
instances  lead  to  a  correct  solution  of  a  puzzling  problem.  It  is  absolutely 
necessary  that  the  medical  attendant  should  approach  the  bedside  with 
calm,  undisturbed  judgment,  forewarned  and  on  his  guard  against  the 
public  attitude  of  expectation,  which  is  ready  at  once  to  coimt  every  ob- 
scure abdominal  pain  the  sign  of  an  appendicitis  and  the  forerunner  of  an 
operation. 

Karewski  has  laid  special  stress  upon  the  fact  that  most  cases  of  ap- 
pendicitis in  children  are  preceded  by  many  attacks  of  gastro-intestinal 
disorder,  with  more  or  less  pain  and  diarrhoea,  or  constipation,  together 
with  nausea  and  vomiting.  As  these  attacks  often  occur  in  association 
with  an  overloaded  stomach,  attention  is  almost  sure  to  be  directed  to  the 
digestion  in  the  early  days  of  illness.  Broca  says  that  frequent  vomiting 
in  the  morning,  rarely  bilious  in  character  and  without  fever,  is  an  impor- 
tant sign  of  appendicitis  in  children.  Where  a  child  has  repeated  attacks 
of  colic  and  intestinal  disturbance,  especially  if  any  tenderness  is  fotmd 
on  the  right  side  of  the  abdomen,  appendicitis  should  be  suspected  until 
the  contrary  is  proved.  A  common  preliminary  sign  is  the  desire  to  empty 
the  bladder  frequently,  associated  with  pain  in  doing  so.  Appendicitis 
in  a  child  is  easily  mistaken  for  a  digestive  disturbance,  from  the  mild 
and  transient  character  of  the  initial  symptoms,  the  discomforts,  the  ab- 
dominal pains,  and  the  constipation.     In  treating  constipation  in  a  child 
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there  should  always  be  positive  assurance  that  there  is  no  appendicitis 
behind  it;  in  doubtful  cases  it  would  be  far  wiser  to  treat  constipation 
with  opium  than  with  castor  oil.  In  all  cases  where  the  diag- 
nosis is  not  clear,  it  is  wiser  to  put  the  child  to 
bed  and  watch  for  a  few  days,  than  to  risk  the  acci- 
dents of  an  extension  while  the  child  is  going  to  school  or  romping  with 
other  children.  The  stools  should  be  preserved  and  inspected  at  frequent 
inter\'als.  Selter,  in  ii,ooo  cases  of  children's  affections,  observed  27 
of  appendicitis,  including  some  very  mild  cases.  He  insists  that  many 
cases  are  lost  through  a  false  diagnosis  of  digestive  disturbance  such  as 
colic  or  intestinal  catarrh,  and  cites  his  personal  experience  as  an  example. 
Up  to  the  age  of  fourteen,  he  suffered  year  after  year  from  attacks  of  pain 
in  the  ileocaecal  region,  with  nausea,  quickened  pulse,  anxiety,  and  sweat- 
ings, associated  alternately  with  diarrhoea  or  constipation.  The  diagnosis 
at  the  time  was  **intestinal  catarrh**  or  ^'typhlitis 
stereo  r  a  lis."  After  he  was  fourteen  he  had  no  more  attacks. 
He  insists  that  in  the  intestinal  catarrh  associated  with  colicky  pains, 
of  both  nursing  children  and  those  of  riper  years,  an  unusual  tenderness 
in  the  region  of  the  caecum  is  often  revealed  by  examination,  and  his  con- 
clusion is  to  the  effect  that  '' colica  appendicularis''  is  common  in  children. 
The  tendency  to  a  larvate  form  of  appendicitis  in 
children,  together  with  the  obscurity  which  may  attend  it,  is  well  shown 
by  two  cases  in  young  girls,  patients  of  E.  F.  Gushing  of  Cleveland,  Ohio. 

In  one  the  child,  going  regularly  to  school,  attended  as  usual  on  the  morning  of  the 
day  on  which  Gushing  first  saw  her.  She  had  had  no  pain  nor  evident  fever,  had  not  been 
at  any  time  confined  to  bed  and  there  was  no  history  of  previous  attacks  of  colic.  The 
services  of  a  physician  were  sought  simply  because  she  looked  white,  felt  languid,  and  had 
no  appetite.  There  was  no  reason  for  suspecting  any  particular  organ,  but  as  a  routine 
matter  an  examination  of  the  entire  body  was  made,  when  a  well-defined  mass  was  dis- 
covered in  the  right  iliac  fossa.  Dudley  Allen  operated  the  next  morning,  opening 
an  abscess,  and  removing  an  appendix  which  was  on  the  point  of  perforation.  In  the 
second  case,  a  girl  seven  years  old  was  seen  on  the  second  day  of  an  attack  of  what  was 
supposed  by  her  watchful  mother  to  be  indigestion,  because  of  epigastric  pain,  nausea, 
and  constipation.  Her  temperature  was  100°  F.,  her  pulse  80,  and  her  expression  bright. 
Operation  on  the  same  day  by  Allen  disclosed  an  abscess  and  an  appendix  near  perforation. 

While  making  his  abdominal  examination  the  surgeon  must  bear  in 
mind  that  the  adhesions  in  a  child  may  be  extremely  delicate,  and  more 
than  ordinary  care  must  be  exercised  in  order  to  avoid  any  risk  of  ruptur- 
ing them.  H.  Gage  {Bost,  Med.  and  Surg.  Jour.,  May  24,  1894)  mentions 
a  case  in  which  the  adhesions  around  a  localized  abscess  in  a  child  were 
ruptured  during  sleep,  and  another  in  a  young  adult  where  rupture  took 
place  during  an  effort  at  stool.  In  both  instances  the  disappearance  of 
symptoms  was  accompanied  by  collapse,  a  rapidly  progressing  general 
peritonitis,  and  death.  A  movable  kidney  ought  not  to  be  mistaken  for 
a  diseased  appendix  from  the  very  fact  of  its  mobility.  A  congenitally 
misplaced  kidney,  however,  lying  in  the  right  iliac  fossa,  might  easily 
be  so  mistaken,  if  the  simple  discovery  of  a  mass  were  taken  as  decisive. 

It  must  always  be  remembered  that  in  children,  the  early  symptoms 
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of  appendicitis  are  apt  to  be  those  associated  with  motion.  A.  Worcester 
of  Waltham,  Mass.  {Bost,  Med.  and  Surg,  Jour.,  Aug.  4,  1892),  relates 
a  case  in  which  a  boy,  ten  years  of  age,  with  an  indefinite  history  of  three 
weeks*  ilbiess  presenting  undefined  symptoms,  was  sent  at  the  end  of  that 
time  to  consult  a  physician ;  he  entered  the  office  with  a  marked  stoop, 
and  a  limp  so  pronounced  that  he  could  not  stand  upright.  A  diagnosis 
of  appendicitis  was  made,  and  on  operation  a  good-sized  abscess  of  the 
"larvate'*  form  was  discovered.  Another  case  of  the  same  kind  occurred 
in  the  practice  of  R.  D.  Freeman  of  South  Orange,  N.  J.  While  ailling 
professionally  upon  another  member  of  the  family,  he  noticed  a  little 
girl,  eleven  years  old,  limping  as  she  played  tennis  in  the  yard  close  by, 
and  standing  in  a  position  similar  to  that  of  hip  disease.  On  inquiry  it 
was  foimd  that  she  had  complained  for  a  few  days  of  indefinite  pains  in 
the  lower  part  of  the  abdomen,  and  on  calling  her  into  the  house  and  ex- 
amining her,  a  tender  fluctuating  mass  was  foimd  in  the  right  iliac  region; 
the  right  leg  was  flexed  and  adducted,  there  was  muscular  rigidity  over 
the  lower  abdomen,  and  considerable  pain  on  pressure  over  and  around 
the  mass;  the  rectal  temperature  was  103°  F.  and  the  pulse  90.  She  had 
had  no  considerable  pain  at  any  time  and  no  chill.  At  the  operation, 
performed  at  midnight  of  the  same  day,  a  large  abscess  surrounding  the 
appendix  was  evacuated  and  the  remains  of  a  sloughing  appendix  removed. 

In  several  instances  it  has  happened  that  a  pleural  empyema 
has  been  discovered  and  operated  upon,  while  the  primary  cause,  a  sup- 
purating appendix,  has  not  been  discovered  tmtil  the  postmortem.  It 
behooves  the  operator,  therefore,  in  every  case  of  empyema,  f>articularly 
in  right-sided  affections,  and  above  all  when  the  pus  is  ill-smelling,  to 
bear  in  mind  this  possibility,  and  to  make  such  examinations  of  the  right 
iliac  fossa  (rectal  above  all!)  as  shall  decide  this  question. 

Without  doubt,  says  Karewski,  many  of  the  puzzling  cases  of  a  puffed- 
out  umbilicus  and  abscess  at  this  point,  followed  by  fistula,  are  due  to  lesions 
of  the  appendix.  In  a  few  instances  the  diagnosis  has  declared  itself  in 
the  appearance  of  a  small  fecal  calculus  at  the  tunbilicus. 

Appendicitis  in  the  child  may  be  mistaken  for :  Acute  indi- 
gestion; typhoid  fever;  ileus;  pneumonia  or 
pleurisy;  tubercular  peritonitis;  intussuscep- 
tion; recurrent  vomiting;  hip  disease;  hernia; 
ovarian     disease. 

Acute  Indigestion. — We  have  here,  it  may  be,  the  history  of  an  in- 
discretion in  diet,  vomiting,  and  pain,  the  latter  probably  generalized  in 
character  without  any  special  localized  tenderness  in  the  iliac  fossa.  There 
is  fever  in  both  cases,  but  that  of  the  indigestion  is  more  sthenic  in  charac- 
ter, and  there  is  no  progressive  increase  in  the  leucocytes  as  coimted  from 
hour  to  hour ;  in  indigestion  the  attack  is  sudden  in  its  onset,  with  intense 
pain  from  the  first,  associated  with  much  restlessness,  and  the  symp- 
toms disappear  quickly  with  a  thorough  evacuation  of  the  bowels  and  a 
restricted  diet. 
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Typhoid  Fever. — This  disease  is  slower  in  its  prodromata  than  appen- 
dicitis, creeping  up  day  by  day  to  its  crisis,  while  appendicitis  develops 
much  more  quickly  and  with  more  definitely  localized  symptoms.  I  know 
of  no  case  as  yet  in  which  an  appendicitis  has  apparently  arisen  in  the 
course  of  typhoid  fever  in  a  child  to  confuse  the  medical  attendant.  The 
profounder  and  more  striking  signs  of  appendicitis  will  usually  prevent 
any  confusion.  The  Widal  reaction  becomes  the  important  diagnostic 
criterion  in  the  later  stages. 

Ileus. — ^Appendicitis  in  its  earlier  stages  may  be  mistaken  for  ileus, 
beginning,  as  the  latter  often  does,  with  obstinate  constipation,  vomiting, 
and  other  evidence  of  a  profound  systemic  disturbance,  without  fever, 
and  with  a  good  pulse.  In  such  cases  the  closest  attention  must  be  paid 
to  the  local  manifestions,  and  the  counting  of  leucocytes  should  never 
be  omitted.  The  worst  possible  treatment  of  an  appendicitis  is  the  use  of 
enemata  to  overcome  a  suspected  ileus.  Karewski  has  twice  seen  cases 
of  diffuse  appendicitis  which  had  been  treated  for  five  or  six  days  with 
high  injections,  and  in  one  instance  the  castor  oil  thrown  into  the  rectum 
was  found  floating  in  the  peritoneal  cavity. 

Pneumonia  and  Pleurisy. — Experienced  clinicians  have  repeatedly 
noted,  especially  in  children,  cases  of  intrathoracic  disease,  pneumonia 
and  pleurisy,  in  which  at  the  outset  the  pain  has  been  chiefly  abdominal. 
Such  being  the  fact,  we  cannot  be  too  much  on  our  guard  when  called 
to  a  patient  manifestly  very  ill,  with  abdominal  pain,  an  elevated  tempera- 
ure,  fixation  of  the  diaphragm,  constipation,  drawn-up  knees,  and  perhaps 
a  swollen  abdomen,  against  too  hastily  assuming  the  existence  of  an  appen- 
dicitis and  the  necessity  for  immediate  operation. 

J.  P.  C.  Griffith,  in  an  article  entitled  '*  Pneumonia  and  pleurisy  in 
early  life  simulating  appendicitis''  (Jour.  Amer,  Med,  Asso.,  Aug.  29,  1903), 
presents  the  dangers  of  an  error  in  diagnosis  in  a  most  convincing  manner, 
and  I  quote  one  clear  case  from  this  source. 

*'K.  S.,  male,  seven  years  old,  admitted  to  the  Children's  Hospital  November  2.  1899, 
under  the  care  of  H.  R.  Wharton.  He  had  had  at  various  times  more  or  less  abdominal 
pain,  which  was  never  severe  until  three  weeks  previously,  when  he  had  a  typical  attack  of 
appendicitis  as  regarded  by  the  physicians  in  charge  of  him.  The  symptoms  at  the  time 
consisted  of  severe  pain  and  tenderness  in  the  right  side  of  the  abdomen  especially  at 
McBumey's  point;  fever,  constipation,  and  restlessness.  He  recovered  partially  but  the 
tenderness  is  said  to  have  remained.  On  October  30th,  three  days  before  admission,  he 
had  had  a  recurrence  of  pain,  and  again  on  November  ist.  There  had  been  no  vomiting 
at  any  time.  Fever  was  said  to  have  persisted  since  the  attack  three  weeks  before.  On 
admission  the  temperature  was  103*  F.,  the  respiration  varying  from  32  to  80,  and  the 
pulse  from  132  to  196.  The  abdomen  was  distended,  tender  and  somewhat  rigid.  These 
symptoms  were  especially  marked  on  the  right  side.  There  was  also  bronchial  respiration 
over  the  entire  lower  lobe  of  the  left  lung.  The  attending  physician  had  in  person  taken  the . 
child  to  the  hospital  in  order  to  have  an  operation  for  appendicitis  performed.  On  refusal 
by  the  surgeon  to  do  this,  he  became  very  angry,  disputed  the  diagnosis  of  pneumonia, 
said  he  had  brought  the  child  for  the  sake  of  operation  solely,  and  would  remove  him  if 
it  was  not  performed,  and  used  other  language  more  forceful  than  polite.  He  was  requested 
to  go  to  the  ward  to  examine  the  patient  himself  again.  This  he  did — ^and  then,  apologized. 
By  the  evening  of  the  same  day  the  temperature  had  fallen  to  99.2°  F.  No  further  abdomi- 
mal  symptoms  were  recorded,  and  the  pneumonic  consolidation  rapidly  disappeared." 
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Out  of  8  cases  given  by  Griffith,  it  is  noticeable  that,  while  severe 
abdominal  pain,  tenderness,  and  distention  were  prominent  in  all,  cough 
was  so  slight  as  to  attract  the  attention  of  only  the  most  watchful  eye. 
A  little  girl,  eight  years  old,  had  such  intense  abdominal  pain  and  tender- 
ness that  the  resident  physician  feared  arsenic  poisoning.  Another  child, 
four  years  old,  had  obstinate  abdominal  pain,  tenderness  in  the  right  iliac 
fossa  and  distention,  so  that  the  physician  who  first  saw  the  case  made 
the  diagnosis  of  appendicitis,  but  the  child  was  admitted  to  the  medical 
wards  because  operation  was  forbidden  by  the  parents.  When  first  seen 
by  Dr.  Griffith,  "except  for  a  few  coarse  r^les,  nothing  could  be  detected 
on  examining  the  lungs  in  front.  Owing  to  the  great  distress  of  the  child, 
and  because  the  diagnosis  of  appendicitis  seemed  so  positive,  the  posterior 
part  of  the  chest  was  not  examined  on  this  date.  On  the  next  day  pneu- 
monic consolidation  of  the  left  lung  was  easily  found.  The  abdominal 
symptoms  remained  unchanged.**  On  the  following  day  all  the  abdominal 
symptoms  had  disappeared,  and  the  crisis  occurred  two  days  later. 

J.  L.  Morse  of  Boston  has  given  us  a  picture  of  such  cases,  so  complete 
and  clear  that  nothing  is  wanting  (Ann,  Gyn.  and  Ped.,  1900,  vol.  13,  p. 
143),  and  he  warns  us  that  **  the  abdomen  has  been  twice  opened  in  children 
by  well-knowTi  Boston  surgeons  for  appendicitis,  when  the  trouble  was 
lobar  pneumonia.'*  His  first  case  presents  a  typical  picture  of  the  shift- 
ing character  of  the  signs  of  pneumonia,  from  the  first  abdominal  symp- 
toms to  the  final  unmistakable  thoracic  one. 

The  little  patient,  who  was  seven  years  old  and  in  perfect  health,  was  struck  in  the 
abdomen,  during  recess  at  school,  by  one  of  his  plajmiates.  Shortly  afterwards  he  became 
faint  and  nauseated,  and  was  sent  home  by  his  teacher.  He  continued  to  vomit  for 
twenty-four  hours,  and  on  the  day  following  the  injury  he  complained  of  headache,  nau- 
sea, and  pain  in  the  abdomen,  the  bowels  not  having  moved.  There  had  been  no  cough 
nor  sore  throat,  and  the  temperature  and  pulse  were  but  moderately  elevated,  with  no 
special  disturbance  of  respiration.  There  was  a  little  abdominal  tenderness  and  slight 
distention,  but  a  routine  examination  of  the  lungs  proved  negative.  On  the  second  day 
the  bowels  continued  closed,  in  spite  of  calomel  and  salts;  there  was  considerable  abdominal 
distention  and  increased  tenderness,  more  marked  in  the  right  iliac  fossa,  where  there  was 
slight  dulness;  but  no  tumor.  The  temperature  was  now  high,  and  the  pulse  and  respira- 
tion rapid,  but,  although  there  was  a  constant  hacking  and  evidently  painful  cough,  exami- 
nation of  the  lungs  was  again  negative,  so  that  the  trouble,  which  seemed  abdominal,  was 
considered  as  probably  appendicitis,  and  as  the  increased  respiration  and  cough  appeared 
secondary  to  the  abdominal  disturbance,  but  little  attention  was  paid  to  them.  More 
salts  were  ordered  and  the  abdomen  was  poulticed !  During  the  third  night  there  were 
four  movements  of  the  bowels,  after  which  the  abdominal  distention  diminished,  and  there 
was  very  little  tenderness,  but  the  cough  became  more  troublesome,  and  the  child  com- 
plained of  pain  in  the  right  lower  chest  and  the  umbilicus,  the  respiration  being  now  65 
and  painful.  An  examination  of  the  limgs  now  showed  marked  dulness,  with  bronchial 
respirations  and  a  few  high-pitched  rdles  over  the  right  lower  lobe.  The  diagnosis  of  lobar 
pneumonia  with  reflex  abdominal  symptoms  was  then  made.  The  next  day  the  abdomi- 
nal distention  was  nearly  gone,  and  during  the  succeeding  twenty-four  hours  even  the  slight 
tenderness  disappeared. 

Morse  remarks  that  **  cases  of  pneumonia  in  children  beginning  with 
symptoms  pointing  to  the  abdomen,  while  not  common,  are  nevertheless 
not  very  unusual.  The  predominance  of  the  abdominal  symptoms  may» 
however,  lead  to  serious  errors  in  diagnosis These  cases  are 

Digitized  by  VjOOQ IC 


APPENDICITIS  IN   CHILDHOOD  231 

probably  most  often  overlooked  because  the  possibility  ot  their  occurrence 
is  not  borne  in  mind  and  the  examination  of  the  chest  is  neglected.  As 
shown  by  the  cases  detailed  above,  however,  the  physical  signs  of  pneu- 
monia may  not  be  recognizable  for  several  days.  Yet  even  in  the  absence 
of  physical  signs  the  combination  of  symptoms  is  usually  such  as  to  justify 
a  probable  diagnosis  of  pneumonia.  An  acute  onset  with  high  tempera- 
ture is  always  suggestive  of  pneumonia.  If  in  addition  to  the 
acute  onset  and  high  temperature  the  rapidity 
of  the  respiration  is  increased  out  of  proportion 
to  that  of  the  pulse,  the  combination  is  almost 
pathognomonic  of  pneumonia.  This  is  true  even  in  the 
absence  of  cough.  Too  much  importance  can  hardly  be  attached  to  this 
combination  of  temperature,  pulse,  and  respiration,  in  diagnosis,  and 
many  errors  may  be  avoided  by  keeping  it  constantly  in  mind.  When 
it  is  present,  vomiting,  abdominal  pain,  constipation,  and  even  distention 
and  tenderness,  may  usually  be  regarded  as  symptoms  of  secondary  im- 
portance,  probably  reflex  in  origin.*' 

It  is  evident  from  a  consideration  of  these,  as  well  as  of  other  important 
cases,  that,  as  Richardson  says,  **in  acute  right-sided  diseases  of  the 
thorax,  the  symptoms  of  appendicitis  may  be  so  easily  simulated  that 
a  surgeon  may  be  completely  deceived." 

The  differential  diagnosis  must  depend  upon  attention  to  the  follow- 
ing factors,  commonly  present  in  intrathoracic  disease:  (i)  A  sudden 
rise  of  temperature  and  persistent  high  temperature,  without,  as  a  rule, 
corresponding  increase  in  the  pulse-rate.  (2)  Full  and  sthenic  character 
of  the  pulse.  (3)  Disappearance  of  the  fixation  of  the  abdominal  muscles 
with  each  respiration.  (4)  Superficial  character  of  the  tenderness,  which 
is  probably  due  to  a  neuritis  affecting  one  of  the  lower  intercostal  nerves. 
It  disappears  under  firm  pressure  with  the  whole  hand.  (5)  Rapidity  of 
the  respiration,  which  should  always  excite  attention,  and  call  for  closer 
attention  to  the  chest.  In  addition,  great  caution  should  be  displayed  in 
regard  to  the  following  points :  Close  attention  should  be  given  to  any 
cough.  Examination  for  thoracic  disease  should  be  made  in  every  case  of 
suspected  appendicitis  in  a  child.  In  cases  of  reasonable  doubt  it  is  better 
to  wait  and  watch  for  more  definite  local  symptoms  either  in  the  chest  or 
in  the  abdomen  before  asstmiing  the  responsibility  of  operating.  Fewer 
lives  I  think  will  be  sacrificed  by  such  a  policy  than  by  a  hasty  interfer- 
ence instituted  because  there  is  a  possibility  of  disease  in  the  appendix. 

Tubercular  Peritonitis. — In  the  absence  of  any  other  known  focus 
of  tuberculosis,  an  attack  of  acute  tuberculosis  accompanied  by  pain, 
together  with  some  swelling  and  resistance  localized  in  the  right  iliac  fossa 
and  associated  \vith  marked  fever,  may  present  insuperable  diagnostic 
difficulties  imtil  the  disease  has  progressed  into  the  chronic  stage. 

K ARE w SKI  has  reported  an  interesting  case  of  tubercular  peritonitis 
originating  in  the  appendix.  (See  **The  Vermiform  Appendix  and  its 
Diseases,"  p.  463.) 
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M.  H.  Richardson,  speaking  from  his  own  experience,  says:  '*  A  tumor 
at  the  ileoca^cal  valve  was  in  one  case  supposed  to  be  appendicular.  It 
proved  to  be  an  acute  tuberculosis  of  the  mesenteric  glands  of  the  meso- 
colon. A  dissection  carried  thoroughly  as  far  as  the  receptaculum  chyli 
was  permanently  curative.'*  (Bost.  Med.  and  Surg.  Jour.,  July  14,  1898.) 
J.  C.  P.  Griffith  {personal  communication)  has  had  two  cases  of  tubercu- 
losis of  the  mesenteric  glands  that  were  operated  on  for  appendicitis. 

Manley  in  speaking  of  such  cases  says:  **It  is  quite  impossible  to 
affirm  whether  or  not  the  appendix  is  involved.  Under  these  circum- 
stances, I  have  often  seen  an  operation  undertaken  for  appendicitis  reveal 
no  lesion  of  the  organ'*  (loc.  cit.). 

In  making  a  differential  diagnosis  between  tubercular  appendicitis 
and  appendicitis  arising  from  other  causes,  it  must  be  borne  in  mind  that 
tubercular  appendicitis  tends  to  run  a  protracted  course,  and  the  patient 
seems  more  tolerant  of  an  acctmiulation  in  the  iliac  fossa  than  he  would 
be  with  abscess  due  to  any  other  cause.  There  is  aften  an  ileopsoas  con- 
traction accompanied  by  a  tendency  to  limp,  and  emaciation  increases  as 
the  disease  progresses.  The  history  of  the  parents  and  also  of  the  locality 
and  the  house  in  which  the  patient  lives,  are  of  importance;  the  early 
history  of  the  child  itself  must  also  be  investigated,  especially  as  to  the 
former  presence  of  enlarged  glands,  or  of  cheesy  troubles  in  or  near  the 
joints.  Finally,  whenever  a  case  of  appendicitis  runs  an  obscure  course, 
tuberculosis   should   be   suspected. 

Intussusception.  —  Intussusception  of  the  vermiform  appendix  is 
a  rare  affection,  limited,  as  a  rule,  to  childhood;  I  have  found  but  one 
case  occurring  in  an  adult,  and  that  was  in  a  woman  forty  years  of  age. 
I  have  collected  and  analyzed  19  cases  of  this  condition  in  children  (see 
**  The  Vermiform  Appendix  and  its  Diseases  '* ),  and  I  find  that  the  average 
is  four  years  and  eight  months,  the  oldest  on  my  list  being  nine  years,  and 
the  youngest  thirteen  months.  In  regard  to  sex,  there  were  11  males  and 
7  females,  the  sex  in  one  not  being  stated. 

These  cases  of  intussusception  may  be  divided  into  three  groups: 

1.  Those  in  which  the  vermiform  appendix  is  simply  carried  along 
with  the  intussusception  in  an  incidental  manner;  that  is  to  say,  in  which 
the  appendix  is  compelled  to  travel  with  the  intussuscepted  colon  simply 
because  it  is  organically  connected  with  it. 

2.  Those  in  which  the  base  of  the  appendix  itself  forms  the  apex  of  the 
intussuscepttmi ;  cases  in  which  the  intussusceptum  starts  at  this  point 
of  the  colon. 

3.  Those  in  which  there  is  an  inversion  of  the  appendix,  partial  or  com- 
plete, with  or  without  inversion  of  the  caecum,  colon,  or  iletun. 

The  clinical  picture  of  such  an  ailment  is  that  of  a  chronic  affection 
characterized  by  abdominal  pain,  sudden  severe  attacks  of  colic,  doubling 
the  child  over,  and  a  diarrhoea  with  blood  and  mucus  in  the  stools.  After 
such  an  attack,  the  child  may  show  improvement,  play,  and  go  to  school, 
tmtil  there  is  a  recurrence.    There  is  usually,  however,  a  gradual  loss  of 
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health  and  some  emaciation.  I  have  found  but  one  case  in  which  the 
temperature  was  elevated;  and  the  pulse  was  not  quickened  in  the  inter- 
vals. An  extraordinary  case  in  which  pain  was  the  one  symptom  is  that 
of  McKiDD  (Edin.  Med.  Jour,,  1859,  vol.  11,  p.  763). 

In  examining  the  abdomen  there  is  no  marked  tympany  or  localized 
tenderness.  A  peculiar,  elongate  tumor,  sometimes  sausage-shaped, 
occasionally  more  or  less  globular  is  found  most  frequently  in  the  left 
flank,  but  sometimes  in  the  region  of  the  transverse  colon  or  in  the  neigh- 
borhood of  the  umbilicus.  In  several  instances  a  second  swelling  has 
been  noted.  Such  a  tumor,  when  carefully  examined  and  its  position  and 
dimensions  noted,  is  apt  at  a  later  examination  to  appear  different  in  size 
and  position.  It  is  often  extremely  movable  upon  manipulation  owing 
to  a  long  mesocaecum.  A  case  in  which  two  intussusceptions  were  found 
in  the  same  patient  is  given  by  W.  H.  Waterhouse  {Trans.  Path.  Soc. 
Lond.,  1898,  vol.  49). 

If  the  intussusception  is  extensive,  the  bowel  may  be  seen  protruding 
at  the  anal  orifice.  A  rectal  examination  should  never  be  omitted,  as  the 
soft  polyp-like  mass  may  be  fotmd  just  within  the  anus,  or  within  reach 
of  the  finger.  Examination  in  these  little  patients  is  greatly  facilitated  by 
giving  enough  chloroform  to  produce  complete  relaxation. 

A  remarkable  instance,  similar  to  that  of  McKidd  just  cited,  in  which 
no  tumor  could  be  detected,  was  a  patient  of  T.  A.  McGraw  {Brit.  Med. 
jour.,  1897,  vol.  2,  p.  956). 

The  etiology  will  vary  with  the  starting-point  of  the  inversion.  A  pre- 
disposing factor  is  a  long  mesocaecum.  Any  inflammatory  process  in  the 
head  of  the  caecimi  causing  a  localized  thickening  of  its  walls,  or  an  inflam- 
matory condition  around  the  orifice  of  the  appendix,  causing  it  to  pout 
out  into  the  lumen  of  the  caecum,  would  offer  a  convenient  grip  for  the 
circular  muscles  of  the  bowel  to  catch  and  exercise  propulsive  force  in  the 
direction  of  the  current.  A  ttmior  at  or  near  the  base  of  the  appendix, 
if  there  were  a  loose  mesocaecum,  would  seem  to  offer  a  most  favorable 
opportunity  for  the  inversion  of  the  caecum  with  the  appendix,  but  no 
case  of  this  kind  has  yet  been  reported. 

It  is  not  so  difficult  to  understand  how  an  inflammatory  process  involv- 
ing the  proximal  portion  of  the  appendix  might  cause  at  first  a  swelling 
and  then  a  pouting  of  its  mucosa  into  the  caecum,  when  the  swollen  oedema- 
tous  tissue  with  its  strangulated  veins  would  serve  to  draw  the  remainder 
of  the  mucosa  onward,  step  by  step,  tmtil  the  entire  organ  was  inverted. 

When  the  appendix  becomes  more  or  less  inverted  into  the  caecum, 
it  may  then  act  as  a  polypoid  tumor  within  the  bowel  and  give  rise  to 
further  invagination. 

A  case  has  been  reported  by  Connor  in  which  a  blow  on  the  abdomen 
is  supposed  to  have  given  rise  to  the  invagination  {Lancet,  1903,  vol.  2, 
p.  600). 

The  title  of  Mr.  Connor's  paper  is  ''Intussusception  of  the  vermiform 
appendix,''  but  from  the  description  of  the  case  and  the  accompanying 
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diagram,  it  appeared  to  me  to  be  one  of  complete  inversion  of  the  appendix. 
On  referring  the  matter  to  him,  he  writes  me  as  follows:  **The  appendix 
was  completely  intussuscepted  in  the  true  sense  of  the  word.  By  this  I 
mean  that  the  appendix  was  completely  thrust  into  the  caecum,  *  inverted  * 
on  itself  like  the  finger  of  a  glove;  thus,  when  excised,  the  relative  posi- 
tions of  the  peritoneal  and  mucous  coats  were  reversed.  The  contiguous 
part  of  the  caecum  was  slightly  pulled  in,  forming  a  dimpling  at  the  basal 
attachment  of  the  appendix.  This  evidently  was  the  first  step,  and  ^-as 
followed  by  a  large  intussusception,  with  the  tip  of  the  inverted  appendix 
as  the  summit  of  the  intussuscepttmi ;  the  caecum  and  ileum  being  in  turn 
drawn  into  the  ascending  and  transverse  colon.  The  diagram  in  my  article 
exactly  reproduces  the  condition  found,  when  all  but  the  appendix  itself 
was  reduced.  The  part  excised  is  now  in  the  St.  Bartholomew's  Mu- 
seum.'' 

Haesler  {Archiv  f.  klin,  Chir.,  1902,  vol.  36,  p.  817,  Case  9)  cites  a 
case  which  shows  several  stages  of  invagination  quite  clearly. 

In  one  of  my  collected  cases  a  probable  appendicitis  is  cited  as  the  sup- 
posed cause  of  the  intussusception,  but  it  is  certain  that  if  the  appendix 
had  been  previously  inflamed,  its  walls  thickened,  or  bound  down,  an  inver- 
sion could  not  occur.  The  third  edition  of  J.  B.  Deaver's  book  on  **  Appen- 
dicitis" contains  a  good  illustration  of  a  case  of  intussusception  of  the 
appendix  into  the  colon  (Plate  XIX). 

If  the  colon  enters  the  intussuscipiens,  the  appendix  of  course  goes 
with  it.  The  invagination  of  the  appendix  with  the  colon  may  then  be 
inferred  in  all  such  cases.  The  inversion  of  the  appendix,  more  or  less 
complete,  may  be  suspected  when  the  invagination  is  reduced  do^n  to  a 
small  hard  tumor  in  the  right  iliac  fossa.  On  the  other  hand,  an  appendi- 
citis in  a  child  has  been  mistaken  for  an  intussusception.  Griffith  gives 
two  such  cases  in  his  series  of  15  occurring  in  children  of  two  years  and 
under. 

Treatment  of  Intussusception.  —  It  occasionally  hap- 
pens that  nature  herself  will  effect  a  cure  by  a  spontaneous  amputation 
of  the  appendix.  An  excellent  illustration  of  this  is  shown  in  a  case  re- 
ported by  J.  McFarland  (Proc,  Path,  Soc,  Phila.y  1902,  vol.  4,  p.  163). 

The  following  plans  of  treatment  may  be  employed,  preferably  in  the 
order  given: 

Palliative,  by  means  of  manipulation,  massage,  enemata,  etc. 

Coeliotomy  and  reduction,  by  manipulation,  with  removal  of  the  ap- 
pendix. 

Coeliotomy  and  reduction,  by  opening  the  caecimi,  and  effecting  reduc- 
tion by  counter-pressure  from  within,  followed  by  removal  of  the  appendix. 

Amputation  of  the  appendix  and  of  the  adjacent  chronically  inflamed 
caecum. 

Amputation  of  the  entire  caecum. 

Amputation  of  the  caecimi  and  ileum. 

Amputation  of  caecum,  ileum,  and  colon,  as  far  as  involved. 
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The  first  attempts  at  treatment  will  naturally  be  palliative  and 
directed  toward  ileocolic  intussusception  in  general.  Warm  enemata 
of  flaxseed  tea  may  be  given,  with  the  pelvis  elevated,  and  an  attempt 
may  be  made  imder  chloroform  to  reduce  the  tumor.  The  patient  should 
then  be  well  bandaged  and  kept  on  a  restricted  diet. 

Where  there  remains  a  persistent  tumor,  however  small,  the  intussus- 
ception is  sure  to  recur,  and  the  only  proper  plan  of  treatment  is  that  of 
operation  by  some  one  of  the  methods  mentioned  above.  Several  cases 
in  my  list  appeared  to  do  well  for  a  time  tmder  palliative  treatment,  but 
a  recurrence  always  soon  took  place,  making  it  necessary  to  have  recourse 
to  surger>\  It  may  be  laid  down  as  a  rule,  therefore,  if  there 
is  a  residual  mass,  operate.  The  danger  in  waiting  is 
that  of  the  obstruction  to  the  circulation,  with  the  peritonitis,  and  the 
sloughing  which  may  take  place.  Before  undertaking  any  form  of 
operative  treatment  on  a  child,  it  is  well  to  remember  that  a  child 
loses  heat  more  rapidly  than  an  adult,  and  therefore  particular  pains 
should  be  taken  to  keep  the  little  patient  warm  before,  during,  and 
after  an  operation. 

The  incision  may  be  made  over  the  tumor,  or  in  doubtful  cases  in  the 
median  line,  near  the  tunbilicus.  The  appearances  may  then  at  first 
sight  be  puzzling,  as  in  the  case  reported  by  P.  S.  Haldane  (Scot.  Med. 
and  Chir.  Jour.,  1903,  vol.  12,  p.  333).  Here  the  appendix  was  simply 
invaginated  from  root  to  tip  and  enclosed  in  the  sheath  of  the  caecum. 

If  we  would  divide  these  invaginations  in  which  the  appendix  forms 
the  apex  of  the  contained  bowel  into  groups,  we  might  classify  them  as 
follows : 

1.  Those  in  which  there  is  a  partial  invagination. 

2.  Those  in  which  there  is  a  complete  invagination  of  the  whole  organ, 
as  in  the  case  last  cited. 

3.  Those  in  which  there  is  an  invagination  of  the  appendix  with  the 
caecum,  advancing  a  varying  distance  into  the  colon. 

The  simplest  operative  procedure,  and  that  most  suitable  when  the 
appendix  alone  is  the  peccant  organ,  is  coeliotomy  and  reduction  by  manipu- 
lation. The  intussuscepted  bowel  is  inverted,  squeezing  it  gently  from 
above,  while  exercising  traction  from  below,  so  as  to  bring  the  entire  ap- 
pendix into  view,  when  it  may  be  amputated  and  removed. 

If  the  bowel  just  above  the  cajcum  is  soft  and  pliable,  it  may  be  invagi- 
nated into  the  caecum,  and  used  in  this  way  to  make  counter-pressure  on 
the  appendix,  while  attempting  its  re-inversion.  Unforttmately,  the 
thickening  of  the  surrounding  parts  is  frequently  such  that  the  method 
of  reduction  by  manipulation  often  cannot  be  accomplished  without  great 
risk  of  rupturing  the  caecum,  a  thing  which  actually  happened  in  Water- 
house's  case. 

The  method  of  opening  the  caecum  and  reducing  the  appendix  by  pres- 
sure from  within  is  described  in  a  case  published  by  G.  A.  Wright  and  K. 
Rexshaw  {Brit.  Med,  Jour.,  1897,  vol.  i,  p.  1470). 
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In  cases  where  the  inverted  appendix  is  the  only  portion  of  the  intus- 
susception which  cannot  be  reduced,  it  is  best,  after  opening  the  caecum, 
to  amputate  the  appendix,  a  plan  pursued  successfully  by  Pitts  (Lancet, 
1897,  vol.   I,  p.   1602). 

When  the  appendix  is  completely  inverted,  is  seems  hardly  necessar>'' 
to  make  the  colic  incision,  as  was  done  here.  If  the  mesappendix  can  be 
tied  off,  it  ought  then  to  be  sufficient  to  ligate  and  divide  its  vessels  and 
sew  up  the  little  pit  at  the  inverted  base,  as  is  done  by  Edebohls  in 
his  ordinary  operation  for  removal  of  the  appendix  by  inversion,  after 
which  the  appendix  sloughs  off  within  the  bowel  and  passes  out  by  the 
rectum.  Such  a  plan  has  the  advantage  of  avoiding  the  very  serious 
risk  of  exposing  the  wotind  to  the  often  foul  caecum  acctimulations, 
as  occurred  in  a  case  reported  by  A.  R.  Knight  (New  Zealand  Med. 
Jour.,  1890-91,  vol.  4,  p.  106). 

.  In  cases  of  old  intussusceptions,  in  which  the  appendix,  together  ^\'ith 
a  portion  of  the  caecum,  is  either  invaginated  or  inverted,  the  chronic 
inflammatory  alterations,  which  are  characterized  by  great  thickening, 
rigidity,  and  oedema  of  all  the  tissues  involved,  as  well  as  by  nimierous 
adhesions,  are  of  ten.  so  marked  that  any  persistent  or  forcible  attempts 
at  reduction  become  fraught  with  the  utmost  risk  of  serious  injury  to 
the  bowel  or  even  its  complete  rupture.  The  rule  may,  therefore,  be 
laid  down  that  gentle  efforts  only  are  warranted  in 
attempting  to  effect  a  reduction.  In  chronic  irreducible 
intussusceptions  a  more  radical  plan  of  treatment  must  be  adopted.  Ex- 
cision of  the  appendix  with  the  adjacent  portion  of  the  caectmi  should 
be  the  rule  here,  as  illustrated  in  the  case  of  McGraw,  already  cited, 
in  which  he  cut  through  the  caecum  at  the  neck  of  the  intussusception, 
just  where  the  infolding  occurred,  removing  the  invaginated  portion, 
and  leaving  behind  at  least  an  inch  or  more  of  the  caecal  wall  ex- 
tending from  the  cut  edge  to  the  ileocaecal  orifice.  This  opening  he 
united  by  a  double  row  of  catgut  sutures,  and  covered  the  wound  ^^ith 
the  omentum. 

Amputation  of  the  entire  caecum  with  the  appendix  has  been  success- 
fully practised  by  D.  Ackermann  (Beitr.  f.  klin.  Ckir.,  1902,  vol.  37,  p. 
580). 

The  plan  of  resecting  the  entire  caecum,  with  a 
portion  of  the  ileum  as  well,  has  been  successfully  employed 
by  D.  B.  Lees  {Lancet,  1898,  vol.  i,  p.  1400). 

In  cases  where  the  diseased  process  has  progressed  so  far  as  to  involve 
the  colon  as  well  as  the  ileum,  it  becomes  necessary  to  employ  the  last 
method  on  our  list :  amputation  of  the  caecum,  with 
both  ileum  and  colon  as  far  as  they  are  involved. 
The  following  case,  reported  by  G.  J.  Westermann,  is  the  only  one  I  have 
met  with  in  which  such  extensive  measures  were  necessary  {Weekblad  van 
det  Neederlandsch  Tijdschrift  von  Geneskunde,  No.  24;  see  also  abstract  in 
Beitr.  f,  klin.  Chir.,  1903,  vol.  37,  p.  585): 
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A  little  girl,  six  years  old,  had  a  chronic  intussusception,  and  on  operation  the  greater 
part  of  the  ascending  colon  (15  cm.),  the  caecum,  and  a  long  piece  of  ileum  (20  cm.)  were 
r;?moved.  The  vermiform  appendix,  which  was  6  cm.  long,  and  the  thickness  of  an  index- 
finger,  was  found  inverted  {umgestulpt)  into  the  caecum. 

In  all  cases  the  amputation  should  be  done  in  the  healthy  tissues  of 
the  bowel,  above  the  inflamed  thickened  portion.  The  resected  and  sutured 
bowel  ought  then  to  be  brought  down  to  the  wound,  and  an  iodoform  gauze 
drain  inserted.  This  is  better,  I  think,  than  covering  the  bowel  with  omen- 
tum. If  the  operation  demands  haste,  one  of  Murphy's  buttons  is  the  best 
expedient. 

Recurrent  Vomiting.  —  J.  P.  C.  Griffith  {personal  communica- 
tion) has  called  attention  to  the  differentiation  of  recurrent  vomiting 
from  appendicitis.  He  had  a  case  which  was  attributed  by  one  of  the 
foremost  surgeons  to  appendicitis,  and  the  appendix  was  removed.  Later 
the  vomiting  recurred,  and  in  the  end  proved  fatal,  in  spite  of  the  absence 
of  the  appendix.  The  disease  can  be  confounded  only  with  exacerbations 
of  a  chronic  appendicitis,  in  w^hich  vomiting  is  the  principal  symptom. 
Recurrent  vomiting,  most  often  simulates  acute  intestinal  obstruction. 

Hip  Disease. — V.  P.  Gibney,  in  1881,  first  called  attention  to  the 
danger  of  mistaking  chronic  appendicitis  for  hip 
disease,  and  the  article  he  then  published  under  the  title  ''Perity- 
phlitis in  children,  illustrating  points  in  the  differential  diagnosis  of  hip 
disease''  {Amer,  Jour.  Med.  Sa.,  1881,  N.  S.,  vol.  81,  p.  119),  still  remains 
the  best  contribution  to  this  branch  of  the  subject,  although  the  confu- 
sion has  been  made  a  matter  of  comment  by  more  than  one  writer.  It 
will  be  a  sufficient  warning  to  the  tmwary  to  state  that  all  error  in  diagno- 
sis between  these  two  conditions  has  been  committed  by  surgeons  of  ex- 
cellent reputation,  and  therefore  coxitis  must  always  be  considered  as  a 
possibility  in  uncertain  cases. 

In  Gibney's  original  article  he  cites  6  cases  occurring  within  his  per- 
sonal experience. 

One  of  the  six  (the  fourth),  a  boy  six  years  old,  was  carried  into  the  office  of  the  Massa- 
chusetts General  Hospital,  because  he  was  unable  to  walk,  and  gave  the  following  history: 
He  had  been  in  perfect  health  and  sound  of  limb  until  three  weeks  before,  when  he  had 
a  fall.  During  the  following  night  he  began  to  have  pain  in  the  right  hip;  the  next  day  he 
could  scarcely  walk;  and  four  or  five  days  later,  when  seen  by  a  surgeon  of  distinction, 
he  was  pronounced  suffering  from  hip  disease,  a  weight  and  pulley  being  applied  as  appro- 
priate treatment!  During  the  next  three  weeks  the  patient  suffered  much  pain  in  the  right 
knee  and  groin,  severe  enough  to  require  anodynes  at  night.  His  rectal  temperature  on 
admission  to  the  hospital  was  loi*  F.;  he  was  much  emaciated;  his  tongue  was  heavily 
coated;  and  he  was  unable  to  stand  without  bearing  his  whole  weight  upon  the  left  limb, 
while  keeping  the  right  semiflexed  at  the  hip,  with  the  knee  rotated  inward;  walking  was 
entirely  out  of  the  question.  Sitting  on  the  side  of  the  bed,  he  voluntarily  crossed  the 
right  leg  over  the  left  knee;  lying  prone,  nothing  abnormal  was  seen,  except  a  deviation 
of  the  lumbar  spine  to  the  left;  lying  on  the  back,  he  voluntarily  flexed  the  thigh  on  the 
pelvis  completely.  He  could  both  abduct  and  adduct  the  limb,  but  he  could  not  extend 
it  beyond  90  degrees  without  pain,  and,  if  passive  extension  was  tried,  he  resisted  and  cried. 
Rotation  could  be  easily  made  if  carefully  executed;  pressure  over  the  trochanter  in  the 
line  of  the  neck  as  well  as  concussion  gave  no  pain.  There  was  no  infiltration  about  the 
trochanter,  nor  below  Poupart's  ligament.  The  abdominal  walls  were  a  little  retracted, 
and  there  was  no  tenderness  nor  infiltration  in  either  ileocostal  space  nor  in  the  left  fossa, 
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but  in  the  right  tumefaction  could  be  distinctly  felt  within  a  triangular  area  bounded 
above  by  a  line  extending  from  top  of  the  crest  of  the  ilium  to  the  median  line  just  below 
the  navel.  There  was  dulness  and  excessive  tenderness,  but  no  well-defined  tumor.  A 
diagnosis  of  perityphlitis  was  made,  and  the  case  treated  by  rest  in  bed,  laxatives,  vesica- 
tion, and  poultices  or  hot  fomentations.  Under  these  measures  the  symptoms  gradually 
subsided,  and  in  less  than  four  weeks  after  the  child  entered  the  hospital,  he  was  completely 
cured.  The  functions  of  the  hip  were  perfect,  and  when  seen  again,  three  months  later, 
he  was  as  well  as  ever. 

GiBNEY*s  remaining  cases,  while  not  so  striking  as  this  one,  demon- 
strate plainly  that  such  an  error  in  diagnosis  is  easily  made  during  child- 
hood. Another  case  of  the  same  kind  is  given  by  H.  Mynter  (**  Appen- 
dicitis,*' p.  479). 

Such  an  error  in  diagnosis  as  these  cases  illustrate  will  be  avoided  by 
the  physician  who  sits  down  carefully  at  the  bedside  and  spends  a  little 
time  in  palpating  and  compressing  the  hips,  in  palpating  the  lower  abdo- 
men, and  in  slightly  rotating  and  extending  the  leg,  the  attention  of  the 
child  being  at  the  same  time  diverted.  In  any  case  of  lingering  doubt,  an 
examination  should  be  made  imder  an  anaesthetic,  and  the  patient  watched 
from  day  to  day. 

I  give  two  cases  that  have  recently  occurred  at  the  Johns  Hopkins 
Hospital  which  illustrate  the  handling  of  patients  when  the  diagnosis  is 
in  doubt: 

1.  J.  K.  A.,  a  boy  thirteen  years  of  age,  April  i,  1907  (J.  H.  H.,  Surg.  No.  20519). 
The  patient  had  been  well  imtil  seven  months  before,  when  he  fell  and  struck  his  back 
against  a  tree.  A  month  after  there  was  severe  pain  in  the  right  sacro-iliac  region,  ex- 
tending down  the  side  of  the  right  leg  and  into  the  knee.  No  history  of  previous  attacks 
of  abdominal  pain  and  family  history  negative.  On  examination  the  right  leg  was  found 
flexed  at  an  angle  of  45  degrees  and  there  was  great  resistance  on  an  attempt  at  hyper- 
extension;  there  was  pain  on  pressure  over  the  right  sacro-iliac  synchondrosis.  When 
the  sacro-iliac  test  was  applied  there  was  pain,  referred  to  the  right  sacro-iliac  joint.  The 
patient  walked  on  crutches  and  would  not  put  all  his  weight  on  the  foot;  he  was  xmable 
to  bend  forward.  On  the  supposition  that  there  might  be  tuberculosis  of  the  sacro-iliac 
joint,  tuberculin  was  given  (3 J  milligrammes),  with  a  negative  reaction  both  locally  and 
generally.  Palpation  over  McBumey's  point  elicited  a  slight  soreness  in  this  region,  and 
it  was  decided  to  operate  in  order  to  ascertain  whether  or  not  the  appendix  was  involved, 
or,  if  not,  what  caused  the  psoas  contraction.  On  operation  the  appendix  proved  to  be  in 
a  state  of  chronic  inflammation  and  the  tip  was  extraperitoneal,  lying  immediately  on  the 
psoas  muscle,  with  quite  a  number  of  adhesions  about  the  base.  The  appendix  was 
removed  and  the  patient  made  a  normal  recovery,  the  pain  in  the  sacro-iliac  joint  dis- 
appearing immediately. 

2.  Miss  E.  C,  age  thirteen,  March  20,  1907  (J.  H.  H.,  Surg.  No.  20556).  The  patient 
was  brought  by  her  mother,  who  said  she  was  one-sided.  There  was  no  pain  in  the  back 
nor  in  the  abdomen,  but  the  child  was  pulled  down  on  the  right  side, — that  is  to  say,  there 
was  a  right  lateral  deviation  of  the  spine  without  any  compensatory  curve.  She  was  given 
exercises  to  hyperextend  and  to  make  the  spine  more  flexible.  In  a  week  she  returned, 
saying  that  exercise  increased  pain  in  right  side.  She  was  operated  on  April  7,  1907,  and 
the  appendix  was  removed.  A  pathological  examination  report  showed  acute  ulcerative 
appendicitis  with  an  obliterated  tip.  She  made  a  perfect  recovery,  after  which  her  spine 
straightened  of  its  own  accord  and  the  lateral  motion  elicited    no  pain. 

Hernia. — Of  56  cases  of  hernia  of  the  appendix  analyzed  by  Rivet, 
13,  or  23  per  cent.,  occurred  under  the  age  of  thirteen.  It  is  naturally 
more  frequent  in  males  than  in  females,  occurring  in  the  proportion  of 
nearly  70  per  cent,  in  the  former  to  30  in  the  latter,  including  all  ages, 
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while  the  inguinal  form  is  much  the  commonest  (J.  H.  Jopson,  Proc. 
Path.  Soc,  Phila,y  1900).  These  hernias  may  be  divided  into  two  classes: 
congenital  and  acquired,  congenital  hernia  being  understood  as  a  con- 
genital predisposition  which  manifests  itself,  if  not  at  birth,  at  least  soon 
afterward.  It  would,  perhaps,  be  more  literally  correct  to  use  the  term 
** infantile'*  to  designate  a  hernia  occurring  in  the  earliest  years  of  life, 
and  **acquired*'  for  the  forms  developing  later. 

G.  A.  PiERSOL,  in  a  clear,  thoughtful  article  on  ''Early  infantile  hernia 
of  the  vermiform  appendix''  {Univ.  Penn.  Med.  Bull.,  Oct.,   1901),  says: 

"The  favorable  conditions  offered  by  the  vaginal  process  before  birth 
for  the  engagement  of  the  neighboring  parts  of  the  intestine  are  universally 
recognized.  That  such  involvement  does  not  more  frequently  occur  is 
probably  due,  as  stated  by  Schmidt,  to  the  preponderance  of  head  presenta- 
tions, the  absence  of  respiratory  movements,  the  inactivity  of  the  abdomi- 
nal muscles,  and  the  meagre  peristalsis  of  the  fetal  intestines.  Additional 
evidence  of  the  influence  of  gravity  is  showTi  by  the  fact  that,  although 
14  per  cent,  of  all  inguinal  hernias  occur  during  the  first  year,  they  usually 
do  not  appear  until  after  the  third  month,  or  not  until  the  infant  is  carried 
in  an  upright  position.'* 

The  causes  of  the  descent  of  the  vermiform  appendix  into  the  hernial 
sac  (inguinal  canal)  are:  (i)  an  anatomical  attachment  connecting  the 
appendix  closely  with  the  cord  called  the  plica  vascularis,  analogous  to 
Clado*s  ligament  in  the  female,  extending  from  the  ca?cum  and  appendix 
tx)  the  infundibular  pelvic  ligament  and  the  ovary;  (2)  to  adhesions  of 
the  appendix  to  the  migratory  peritoneum  adjacent  to  the  cord;  (3) 
to  an  open  inguinal  ring  with  a  pretematurally  long  appendix;  (4), 
what  amounts  to  the  same  thing,  a  caecum  with  a  long  mesentery. 

In  a  case  described  by  Piersol,  of  a^negro  infant  about  three  months 
old,  the  caectmi,  which  was  of  the  typical  infantile  form,  occupied  a  position 
considerably  lower  than  usual  in  the  right  iliac  fossa.  The  entire  length 
of  the  appendix  lay  in  a  hernial  sac,  extending  a  little  more  than  half- 
way to  the  bottom  of  the  scrotum.  The  appendix  was  84  mm.  in  length, 
or  nearly  two  and  a  half  times  longer  than  the  average  length  at  birth, 
which,  as  determined  by  Ribbert,  is  34.1  mm.  There  was  a  circumscribed 
attachment  of  this  appendix  to  the  wall  of  the  sac,  as  well  as  a  marked 
thickening  of  the  latter,  from  which  Piersol  concluded  that  the  adhesion 
of  the  appendix  was  the  result  of  an  early  inflammatory  process,  and  not 
of  persistent  fetal  attachment. 

The  diagnosis  of  a  hernia  of  the  appendix  is  possible  when  the  w^orm- 
like  organ  can  be  palpated  within  the  sac,  especially  when,  after  palpation, 
upon  inversion  of  the  child,  it  slips  out  of  the  sac.  It  is  more  easily  felt 
when  inflamed,  thickened,  and  rigid.  A  diagnosis  w^ill  be  made  more  fre- 
quently if  the  displacement  is  always  suspected  and  felt  for. 

The  sequelae  of  such  a  misplacement  may  be  those  of  an  appendix 
normally  placed,  with  the  added  liability  to  inflammation  from  trauma, 
kinking,  adhesions,  the  accumulation  of  foreign  material,  or  strangulation 
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at  the  neck  of  the  sac.  An  appendix  in  a  hernial  sac  may  become  irreduci- 
ble in  consequence  of  inflammation  and  adhesions  contracted  with  the 
surrounding  part;  or  suppuration  may  be  set  up  in  the  neighborhood, 
forming  an  abscess,  opening  externally  and  creating  a  fecal  fistula;  or 
finally,  general  peritonitis  may  result. 

The  operation  for  this  condition  may  be  relatively  simple,  and  it  can 
be  performed  on  the  surface  of  the  body,  much  like  an  appendicitis  opera- 
tion, so  long  as  it  is  done  early,  and  the  disease  remains  limited  to  the 
extraperitoneal  pouch.  Neglected  cases,  however,  may  be  associated 
v^ith  a  general  peritoneal  infection  w4th  all  its  attendant  risks. 

Ovarian  Disease. — Several  instances  have  been  reported  of  a  mistake 
in  diagnosis  between  appendicitis  and  ovarian  disease  in  the  child.  Porter, 
in  1892,  reported  the  case  of  a  little  girl  eleven  years  old,  in  which  the 
mistake  arose  from  the  twisting  of  the  pedicle  belonging  to  a  small  ovarian 
cyst.  The  little  patient  had  had  three  previous  attacks  of  pain  in  the 
region  of  the  right  iliac  fossa,  all  of  which  had  come  on  rather  suddenly 
and  disappeared  as  quickly;  one  after  a  warm  rectal  enema,  the  others 
spontaneously.  She  had  never  menstruated,  nor  did  she  seem  to  be  near 
puberty.  When  seen  forty-eight  hours  after  the  beginning  of  the  attack 
there  was  a  slight  elevation  of  temperature  with  pain  and  exquisite  tender- 
ness in  the  right  iliac  fossa  and  a  sensitive  tumor  just  above  Poupart's 
ligament.  The  tenderness  and  tumor  seemed  to  be  rather  too  far  do^n  for 
the  appendix,  and  the  diagnosis  of  appendicitis  was  made  with  some  hesi- 
tation, disease  of  the  uterine  adnexa  being  considered  and  excluded.  At 
the  operation  a  vertical  incision  through  the  right  rectus  revealed  a  right 
ovarian  cyst  the  size  of  a  small  egg,  its  pedicle  being  slightly  twisted  by 
three  complete  turns,  and  showing  beginning  gangrene.  A  similar  case 
of  twisting  of  the  pedicle  is  mentioned  by  Fitz,  and  von  Faber  has  re- 
ported a  case  of  *'Steatoma  of  the  ovary''  w^th  perforation  of  the  appendix, 
in  a  child  three  years  and  a  half  old.  Here  the  symptoms  were  colickj' 
pain  in  the  abdomen  with  marked  enlargement,  and  a  worm-like  swelling 
in  the  right  iliac  fossa.  The  abdominal  enlargement  increased  until  the 
child  could  not  stand,  and  w^as  accompanied  by  oedema  of  the  right  foot. 
Death  took  place  at  the  end  of  six  months  from  the  beginning  of  the  illness, 
and  at  the  autopsy  the  right  ovary  was  found  converted  into  a  **steatoma, 
weighing  sixteen  and  a  half  pounds,  more  than  half  of  the  body-weight. 
In  the  middle  of  the  tumor  was  a  ca\'ity  containing  serum,  and  a  bluish 
substance,  in  size  and  appearance  resembling  a  pregnant  uterus.  In  the 
vermiform  appendix  was  a  pinworm,  which  had  bored  through  the  tip  of 
the  appendix  to  the  tumor.'*  {Med.  Cor.-Bl.  d.  wiirttemb.  drztl.  Verhand., 
1885,  vol.  25,  p.  221.) 

Actinomycosis. — ^Karewski  (Dtsch.  med,  Wochen.,  1897,  vol.  T^i^  p. 
321)   records  the  following  case: 

A  child  had  an  appendicitis  with  considerable  exudate,  but  slight  general  disturbance. 
On  recovery  he  was  sent  to  the  country,  when  he  began  to  show  much  peculiarity  of  gait, 
in  the  form  of  persistent  flexion  at  the  hip-joint,  which  was  attributed  to  weakness.    Soon 
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after  his  return  to  the  city  he  became  ill  again,  with  more  general  symptoms  of  an  indefi- 
nite description,  but  nothing  characteristic  of  appendicitis.  At  last  a  swelling  developed 
in  the  right  inguinal  region,  eventually  occupying  the  right  lower  abdomen,  where  there 
was  a  board-like  infiltration  arising  from  an  abscess  which  had  broken  on  the  outer  side 
of  the  thigh,  after  passing  the  fossa  vasorum,  and  under  Poiipart's  ligament.  There  was 
no  fever  and  no  pain;  some  resistance  could  be  felt  through  the  rectum.  When  an  incision 
was  made,  the  golden-yellow  granulations  characteristic  of  actinomycosis  were  found.  The 
abscess  was  traced  as  far  back  as  the  brim  of  the  pelvis  and  behind  the  peritoneum ;  Pou- 
part's  ligament  was  divided,  after  which  the  incision  was  carried  over  to  the  bladder  and 
the  region  of  the  appendix  exposed.  The  author  says  that  it  was  clear  there  was  an  affec- 
tion of  the  appendix,  because,  after  a  few  days,  and  with  the  diminution  of  the  swelling, 
a  tit-like  process  of  the  intestine  was  visible  in  the  wound,  from  which  fecal  matter  escaped. 
After  some  deceptive  improvement,  an  extension  of  the  process  between  the  liver  and  the 
bladder  was  discovered.     The  case  had  not  terminated  when  reported. 

Treatment.  —  The  treatment  of  an  attack  of  appendicitis  in  a  child 
should  begin  when  the  disease  is  in  its  earliest  stages,  or  even  when  it  is 
merely  suspected.  If  the  child  has  an  attack  of  acute  gastro-intestinal 
disturbance  with  vomiting  and  some  pain  in  the  right  iliac  fossa,  or  if 
there  is  a  mild  incipient  attack  of  catarrhal  appendicitis,  it  must  be  kept 
quiet  in  bed,  on  restricted  liquid  diet,  with  enough  opium  to  set  the  bowels 
at  rest,  and  with  an  ice-bag  applied  over  the  appendix.  It  is  of  the  utmost 
importance  in  these  prodromal  stages  to  avoid  such  active  treatment  as 
purgation  and  enema ta,  which  are  calculated  to  do  so  much  harm  in  an 
appendicitis.  Broca  {Bidl.  et  m^m.  Soc.  de  chir.  dc  Paris,  1906,  p.  762) 
insists  on  the  importance  of  treating  muco-membranous  colitis  by  proper 
dietetic  and  hygienic  measures,  not  only  before  an  operation  for  appendi- 
citis, but  after  it.  For,  he  says  truly,  although  an  appendicitis  may  have 
been  due  to  a  preceding  colitis,  the  removal  of  the  cause  does  not  neces- 
sarily remove  the  disease  in  the  colon,  therefore  he  treats  his  patients 
as  long  as  may  be  necessary  to  restore  them  to  health. 

A  patient  in  bed,  while  the  diagnosis  is  uncertain,  should  be  closely 
watched  by  physician  and  nurse,  and  careful  note  of  the  symptoms  kept 
from  hour  to  hour.  If  the  physician  judges  that  an  operation  may  be 
needed,  he  should  have  all  his  plans  made  in  advance  to  act  with  the  utmost 
promptitude  when  the  decision  is  reached. 

Every  case  of  frank  appendicitis  in  a  child 
should  be  operated  upon  if  seen  in  the  early  stages 
of  the  disease.  If  seen  at  a  later  date,,  that  is  to  say,  from  the  third 
or  fourth  day  on,  it  is  best  not  to  operate,  if  there  are  decided  signs  of  im- 
provement, as  shown  by  lessened  temperature,  slower  pulse,  and  such 
amelioration  in  the  general  condition  as  is  evident  to  a  practised  eye,  but, 
above  all,  by  a  regression  in  the  local  symptoms,  particularly  in  the  absorp- 
tion of  the  exudate. 

So  many  cases  of  appendicitis  in  children  end  in  a  general  peritonitis, 
and  so  many  (Selter  estimates  about  one-half)  end  in  the  formation  of 
an  abscess,  that  it  should  be  a  rule  to  give  prompt  surgical  relief  as  soon  as 
a  clear  diagnosis  is  made.  So  eminent  a  pediatrist  as  Rotch  (Pediatrics, 
1896,  p.  888)  has  declared  that  **  inflammation  of  the  appendix  ceci  is  essen- 
tially a  surgical  disease,  and  is  one  which  under  all  circumstances  should 
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be  placed  immediately  in  the  hands  of  those  who  are  skilled  in  abdominal 
surgery.  From  my  observ^ation  of  the  disease  I  am  so  strongly  impresst^d 
with  this  fact  that  I  consider  an  extended  description  of  it  in  medical 
lectures,  and  by  physicians,  out  of  place.** 

Selter,  however,  recommends  that  in  every  case,  even  with  severe 
symptoms,  a  course  of  expectant  treatment  should  be  tried  for  one  or  two 
days,  and  then  if  there  is  no  improvement,  if  the  swelling,  which  is  being 
watched  by  rectal  examinations,  is  found  increasing  in  size,  and  if  the  peri- 
toneal pockets  are  filling  out,  he  declares  there  is  no  time  to  lose.  I  feel 
sure,  however,  that  this  is  too  great  conservatism,  and  will  often  prove 
fatal  in  a  long  series  of  cases.  If  the  diagnosis  is  clear,  and  if  a  good  sur- 
geon can  be  had,  it  is  better  to  operate  a  few  times  too  often  than  to  regret 
having  occasionally  postponed  doing  so.  The  rule  may  therefore  be  laid 
down  that  operation  should  always  be  performed  when  the  symptoms 
are  progressive ;  when  there  is  increase  in  fever,  in  pulse-rate,  and  in  the 
exudate ;  when  vomiting  persists ;  and  when  tympany  is  present.  If  opera- 
tion has  been  postponed  on  account  of  general  improvement,  and  the 
exudate,  which  is  being  closely  watched  by  careful  palpation  above  as 
well  as  through  the  rectum,  does  not  diminish  after  five  or  six  days,  it  is 
better  to  operate  than  to  risk  septic  infection  from  a  concealed  focus  of 
suppuration. 

If  a  child  has  had  a  number  of  attacks,  the  interval  operation  is  to  be 
preferred,  on  account  of  its  safety;  skilled  operators  estimating  the  risk 
of  operation  at  this  date  as  o  per  cent. 

When  a  child  has  survived  an  attack  of  appendicitis,  and  a  mass  or  a 
cord  remains  in  the  iliac  fossa,  there  is  less  danger  in  operating  and  remov- 
ing the  appendix  than  in  risking  a  sudden  general  peritonitis  from  the 
rupture  of  a  small  abscess  left  behind  in  this  way. 

When  an  abscess  has  formed,  the  incision  should  be  made  over  the 
most  prominent  part  at  any  point  between  the  median  line  and  the  anterior 
superior  spine.  The  incision  should  always  be  a  large  one,  and  an  extensive 
transverse  incision,  such  as  Karewski  has  made  use  of  in  some  instances, 
may  sometimes  be  required.  Two  incisions,  one  on  the  right  and  one  on 
the  left  side,  are  necessary  more  often  in  children  than  in  adidts;  several 
instances  have  occurred  in  children  where  death  was  due  to  an  abscess  on 
the  left  side  which  had  been  overlooked.  An  incision  on  the  left  side  alone 
should  never  be  considered  sufficient.  As  a  rule,  it  is  best  to  do  as  little  as 
possible  beyond  thoroughly  opening  and  evacuating  the  abscess  and  remov- 
ing the  pus.  If  the  abdominal  cavity  is  opened  by  accident,  the  utmost 
care  must  be  taken  to  prevent  the  entry  of  pus,  and  the  opening  should  at 
once  be  plugged  with  gauze.  Broca  has  in  many  cases  successfully  adopted 
the  plan  of  opening  the  abscess  and  clearing  up  the  suppuration,  and  then 
at  a  later  date  performing  a  secondary  operation  to  remove  the  appendix. 
It  is  best  to  avoid  extensive  resection  above  the  omentum  in  large  abscess 
cases.  Karewski  has  often  brought  out  the  necrotic  or  deeply  infected 
omentum,  and  left  it  lying  on  the  surface,  where,  if  it  is  properly  protected 
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and  rendered  harmless,  it  may  slough  off  and  granulate,  or  it  can  be  drawn 
back  again  into  the  abdominal  cavity. 

In  every  operation  it  is  well  to  stimulate  the  patient  throughout  with 
small  doses  of  brandy  in  warm  enemata,  or  small  doses  of  strychnine, 
from  ^jf  to  Yhs  of  a  grain  hypodermically  given  two  or  three  times,  and 
above  all,  to  keep  up  the  vitality  by  avoiding  exposure  of  the  surface  of 
the  body  by  operating  in  a  warm  room  and  by  keeping  the  little  patient 
warm  on  a  blanket  with  hot- water  bags  beneath.  The  preparations  for 
the  operation  should  be  so  carefully  made  that  the  moment  the  child  is 
ready,  the  operator  will  be  able  to  begin  and  advance  to  a  conclusion 
without  delay.  The  delicate  tissues  of  the  abdomen  must  be  handled 
with  extreme  care,  and  adhesions  clearly  distinguished  from  bowel  before 
cutting. 

If  the  child  is  very  restless  after  the  operation,  and  cannot  be  readily 
restrained  by  the  nurse,  a  Bradford  frame  affords  an  excellent  means  of 
restraining  it  in  a  relatively  immobile  posture  for  the  first  few  days,  while 
the  infected  area  is  being  walled  off  from  the  peritoneal  cavity  at  large. 

Even  desperate  cases  of  general  peritonitis  should  be  given  a  chance. 
There  is  absolutely  no  hope,  imder  such  conditions,  without  an  operation, 
and  there  is  always  a  possibility  of  recovery  with  one.  Karewski  relates  a 
case  in  which  he  positively  refused  to  operate,  because  the  child,  which  was 
brought  to  him  with  a  profuse  peritonitis,  was  moribund  and  pulseless,  but 
the  mother  begged  so  piteously  for  some  action  that  he  opened  the  abdomen 
in  the  median  line,  cleansing  it  as  well  as  he  could,  and  tamponing  the 
wotmd  without  sewing.  The  child  recovered.  Other  cases  of  recovery 
under  the  most  desperate  and  apparently  hopeless  conditions  are  reported. 
Extensive  incision  imder  a  cocaine  solution  is  a  method  which  might  be 
favorably  employed  in  cases  such  as  these. 

SENILE  APPENDICITIS. 

Appendicitis  occurring  after  the  fiftieth  year  has  certain  peculiarities 
that  entitle  it  to  separate  consideration.  The  subject  has  been  most  care- 
fully treated  by  E.  Meriel  (Rev.  de  gyn^c,  et  de  chir.  abdom,,  March-April, 
^907,  P-  329),  from  whose  work  the  following  notes  are  taken.  If  the  appen- 
dix of  an  old  man  is  compared  with  the  appendix  of  the  adult,  it  is  evident 
that  after  the  fiftieth  year  the  mucous  and  lymphoid  coats  of  the  appendix 
undergo  slow  and  progressive  atrophy.  Macroscopically,  nothing 
characteristic  is  to  be  noted  in  the  appearance  of  the  senile  appen- 
dix; there  is  a  long  type  and  a  short  type,  and  sometimes  the  cavity  is 
closed  at  the  distal  and  proximal  portions  while  the  central  part  remains 
as  a  closed  cavity.  Usually  the  older  the  patient  the  shorter  the  appen- 
dix. According  to  Barth616my  {Rev.  m^d.  de  VEst,  1905,  vSept.  15,  1906), 
the  diameter  is  in  inverse  proportion  to  its  length.  While  the  appendix  of 
the  adult  measures  at  least  seven  mm.  in  diameter  (according  to  Testut), 
at  sixty  years  of  age  it  is  three  mm.  more  in  diameter,  remaining  of  this 
size  during  the  remainder  of  life.  Although  this  short  appendix  feels 
hard  to  the  touch  (Morris)  during  this  period  of  life,  froig^gljj^^'Cg)^©^!^ 
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years,  it  is  only  one  or  two  mm.  thick  as  against  five  mm.  in  the  prime  of 
life  (Testut). 

Microscopically  it  is  seen  that  in  the  appendix  of  old  age  the  sub- 
mucous lymphoid  tissue  becomes  less  in  quantity  and  atrophies  gradually, 
until  between  the  ages  of  seventy  and  eighty  it  disappears  entirely.  The 
cavity  is  obliterated  in  whole  or  in  part,  either  by  the  involution  of  old  age 
or  by  previous  inflammatory  action.  Meriel  in  his  collection  of  senile 
appendices  has  found  evidence  of  inflammation  (hyperplasia  of  the  glands 
and  follicles)  in  only  three  cases;  generally  connective  tissue  has  been 
present  as  the  cause  of  the  obliteration.  He  considers  that  a  chronic 
irritation  is  contemporaneous  with  involution,  or,  in  other  words,  that  these 
two  things  are  parts  of  the  same  process  of  involution. 

Frequency. — According  to  Dr.  Bovis  {L'appendicite  chez  les  gens  &gis, 
1905,  Semaine  m^d.,  1905,  May  21,  p.  241),  who  collected  statistics  from  a 
number  of  authors,  appendicitis  occurs  after  the  fiftieth  year  in  the  propor- 
tion of  5  to  6  in  100.  It  is  seen  three  times  less  between  seventy  and 
eighty  than  between  sixty  and  seventy  and  is  rare  after  eighty. 

Etiology. — As  bearing  upon  the  occasion  of  previous  attacks  of  pain  in 
the  right  iliac  fossa  in  the  cases  of  senile  appendicitis,  statistics  are  presented 
by  Rostotzer  and  Moskowicz  showing,  that,  as  a  rule,  these  patients  have 
not  suffered  with  crises  of  right  iliac  pain,  therefore  that  this  form  of  appen- 
dicitis is  spontaneous. 

Symptoms. — The  onset  of  appendicitis  in  the  aged  is  usually  insidious. 
Without  tenderness  at  McBumey  's  point,  without  especial  rise  in  tempera- 
ture, the  patient  experiences  discomfort  in  the  iliac  fossa.  Induration  soon 
makes  its  appearance  and,  later,  abscess.  Complications  such  as  peri- 
nephritic  abscess  and  phlebitis  of  the  thigh  are  common.  The  slow  and 
insidious  progress  makes  diagnosis  difficult  and  postpones  surgical  inter- 
ference. 

Diagnosis. — The  diagnosis  depends  on : 

1.  Careful  observation  of  the  temperature.  According  to  Hertzog  half 
the  patients  have  a  temperature  under  102°  F.,  and  according  to  Bo\is 
{loc,  cit,)  55  out  of  100  do  not  have  a  higher  temperature  than  102*^  F.; 
indeed  a  moderate  degree  of  fever  is  characteristic. 

2.  Slight  tenderness  over  McBumey  *s  point,  or  entire  absence  of  this 
sign. 

3.  Muscular  rigidity  and  continuous  hyperaesthesia  are  present. 

On  account  of  the  laxity  of  the  abdominal  walls  in  old  age,  the  collections 
of  pus  often  acquire  great  size;  in  fact,  the  abscesses  are  apt  to  be  large 
rather  than  small. 

Hernia  of  the  appendix,  crural  or  inguinal,  is  more  frequent 
in  old  age  than  at  other  periods  of  life.  Bari6ty,  Jacquemin,  and  Barth6- 
16my,  who  have  collected  statistics,  all  agree  on  this  point. 
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CHAPTER  XV. 

TYPHLITIS. 

There  is  perhaps  no  subject  in  the  whole  realm  of  medicine  in  regard 
to  which  the  views  of  the  profession  have  undergone  such  a  complete 
revolution  as  that  of  inflammatory  affections  of  the  right  iliac  fossa. 
The  medical  historian  traces  the  evolution  of  knowledge  concerning  them 
from  decade  to  decade  through  the  past  century  with  ever-increasing 
interest,  and  notes  with  surprise  how  often  keen  and  well-trained  observers, 
in  possession  of  facts  which  should  have  afforded  a  right  imderstanding 
of  the  nature  of  these  affections,  have  yet  failed  to  draw  the  simple  con- 
clusion so  abundantly  warranted  by  the  premises.  The  records  of  the  sub- 
ject closely  resemble  the  mortifying  history  of  the  search  for  the  cause  of 
malaria,  in  which  a  few  facts  patent  to  everybody  contained  the  solution 
of  the  problem.  Where  to-day  are  the  affections  known  as  typhlitis, 
caecitis,  stercoral  typhlitis,  tuphlo-enteritis,  and 
their  ilk?  All  these  names,  so  well  known  of  old,  have  vanished,  and  in 
their  stead   appendicitis  appears. 

The  typhlon,  or  caecum,  was  the  organ  persistently  accused  in  all  right 
iliac  inflammatory  diseases  for  over  half  a  century,  whence  the  still  too 
frequent  misnomer  "perityphlitis."  The  first  step  toward  a  clear 
understanding  of  the  truth  was  the  establishment  of  two  sets  of  diseases  in 
clinical  nosology ;  one  being  the  acute  and  perforative  forms  of  inflammation, 
which  were  attributed  to  the  appendix,  the  other  the  slow-forming,  indolent 
swellings,  laid  to  the  account  of  the  caecum.  Aggressive  surgery  next 
made  it  plain  that  the  appendix  was  the  cause  of  the  latter  affections  as 
well  as  of  the  former,  and  finally,  to-day,  the  question  is  seriously  raised 
whether  the  caecum  is  ever  the  seat  of  primary  inflammatory  lesions,  aside 
from  those  occasioned  by  such  special  infection  as  tuberculosis,  cancer, 
typhoid  fever,  and  lues. 

The  recurrence  of  symptoms  after  the  removal  of  an  appendix  may  be 
due  to  typhlitis;  furthermore  the  symptoms  are  often  wrongly  ascribed 
to  the  appendix. 

By  typhlitis  is  understood  a  localized  inflammatory  affection  of 
the  caecum,  beginning  in  the  mucosa  and  going  on,  it  may  be,  to  ulceration 
and  perforation.  It  may  be  acute  or  chronic.  A  typhlitis  secondary  to 
an  appendicitis  is  not  rare,  and  it  may  also  exist  as  a  part  of  a  dysenteric 
inflammation  of  the  colic  tract  or  with  tuberculosis,  cancer,  or  actinomy- 
cosis. Primary  typhlitis,  however,  is  a  rare  disease,  although, 
as  pointed  out,  an  inflammation  of  the  appendix  resulting  in  perforating 
ulcer  of  the  caecum  through  continuity  of  tissue,  may  be  wTongly 

245 

Digitized  by  VjOOQ IC 


246  APPENDICITIS 

interpreted  as  primary  disease  of  the  caecum.  It  is  likely,  however,  that 
disease  of  the  caecum  is  often  overlooked  because  the  conditions  that  tend 
toward  the  recovery  of  the  caecum  from  inflammatory  affections  are  more 
favorable  than  those  of  the  appendix.  Cases  of  primary  typhlitis  are  being 
reported  in  the  literature  with  ever-increasing  frequency.  Affections  of 
the  caecum,  as  Nothnagel  says,  are  identical  with  those  of  other  portions 
of  the  intestinal  tract,  and  if  in  some  instances  an  inflammation,  an  ulcer, 
and  a  perforation  are  found  in  it,  it  is  not  because  there  exists  a  special 
predilection  for  this  locality;  their  occurrence  there  is  merely  accidental! 
and  the  peculiarities  of  the  case  are  those  imposed  by  the  anatomic  rela- 
tions of  the  bowel.  Strumpel  (Lehrb.,  1899)  declared  that  **  typhlitis 
has  never  been  demonstrated  anatomically." 

In  the  hope  of  setting  this  old  but  important  question  at  rest,  I  will 
adduce  such  facts  as  have  come  to  my  notice  in  the  literature  of  the  subject. 

In  the  first  place,  there  are  three  possible  conditions  to  be  borne  in 
mind  in  investigating  the  relations  of  inflammatory  diseases  of  the  caecum 
to  those  of  the  appendix. 

1.  An  ulceration  of  the  appendix  may  involve 
the    caecum    either    by    continuity    or    by    contiguity. 

2.  An  ulcer  in  the  appendix  may  exist  at  the 
same  time  as  an  ulcer  in  the  caecum,  one  being 
entirely     separate     from     the     other. 

3.  Inflammation  or  ulceration  may  exist  in  the 
caecum    alone. 

An  inflammation  of  the  caecum  associated  with  a  sloughing  appendix 
and  advancing  to  ulceration  and  gangrene,  is  by  no  means  uncommon  in 
neglected  cases  of  appendicitis,  or  in  the  fulminating  form;  so  common, 
indeed,  is  this  direct  extension  of  the  disease  from  the  base  of  the  appendix 
by  continuity  that  it  is  not  worth  while  to  collect  cases  to  prove 
what  forms  a  part  of  the  experience  of  every  active  operator.  This  group 
of  cases,  however,  is  well  worth  a  separate,  careful  anatomico-pathologic 
study. 

The  involvement  of  the  caecum,  by  extension  of  the  sloughing  process 
from  some  point  in  the  appendix  beyond  its  base  to  the  contiguous 
caecum,  is  only  found  in  cases  where  the  appendix  is  anatomically  disposed 
close  to  the  side  of  or  behind  the  caecum,  being  often  plastered  do\Mi 
to  it  by  old  inflammation.  A  case  of  this  kind  is  given  by  Miss  Gordon 
('*  L'appendicite  chez  Tenfant,"  Th^se  de  Paris,  1893). 

The  practical  importance  of  recognizing  this  group  of  cases  in  which 
infection  proceeds  by  contiguity  lies  in  the  fact  that  it  may  be 
possible  for  the  surgeon  to  prevent  such  an  occurrence  as  a  post-operative 
perforation  of  the  caecum  by  using  extreme  care  in  detaching  an  adherent 
appendix  from  the  colon,  as  well  as  by  suturing  carefully  the  torn  muscular 
coat  of  the  caecum.  In  many  instances  it  is  better  to  strip  the  mucosa 
out  of  the  external  muscular  coats  of  the  appendix  than  to  attempt  to 
detach  the  entire  organ. 
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Ulcer  of  the  appendix  coincident  with  ulcer  of 
the  caecum  is  a  rare  occurrence,  in  which  the  .colic  affection  is  prob- 
ably secondary  to  that  of  the  appendix,  except  when  it  is  due  to  typhoid 
fever.  Miss  Gordon  {loc.  cit.)  cites  a  case  in  which  there  was  an  ulcerative 
affection  in  the  appendix,  complicated  by  an  ulcer  in  the  caecum,  the  two 
being  anatomically  separated. 

The  third  of  the  possible  contingencies  —  namely,  the  possibility  of 
inflammation  or  ulceration  of  the  caecum  in  the 
absence  of  any  disease  of  the  appendix  —  constitutes 
the  real  crux  of  the  question.  Were  we  to  draw  our  statistics  in  regard  to 
it  from  the  older  records,  the  condition  would  not  appear  so  infrequent; 
ulceration  of  the  head  of  the  caecum  with  perforation  was  then  often  noted, 
but  in  these  statements  the  appendix  is  either  not  mentioned  at  all,  or  it 
is  significantly  stated  that  it  was  involved  in  the  sphacelation ;  our  present 
knowledge  enables  us  to  read  plainly  between  the  lines,  that  in  every  one 
of  these  instances  there  must  have  been  a  gangrenous  process  originating 
in  the  appendix  and  extending  by  continuity  into  the  adjacent  caecal  wall. 
M.\TTERSTOCK  {Handb,  d.  Kinderkr,,  1880,  vol.  4,  Abth.  2,  p.  903)  says  that 
out  of  49  cases  of  ** perityphlitis,'*  one  or  more  perforations  of  the  appendix 
were  found  in  37,  and  in  this  number  he  cites  4  cases  taken  from  literature 
dating  from  1853  to  1880,  in  which  it  is  stated  that  the  caecum  was  perfo- 
rated, but  in  none  of  them  is  the  condition  of  the  appendix  mentioned.  N  o 
case  can  be  accepted  as  one  of  primary  disease 
of  the  caecum  in  which  it  is  not  also  definitely 
stated  that  the  appendix  was  examined  and  found 
healthy. 

Ren  VERS,  of  the  Moabit  Hospital  (quoted  by  Sonnenburg),  says  that, 
leaving  out  of  consideration  the  more  frequent  carcinomatous  and  actino- 
mycotic ttmiors,  as  well  as  tubercular  and  typhoid  ulcers,  ulceration  may 
occur  on  the  posterior  wall  of  the  caeoim  in  association  with  fecal  accumu- 
lations. Twice  he  has  himself  seen  pressure  necrosis  of  this  kind,  once  due 
to  a  coprolith  the  size  of  a  pigeon's  egg  held  fast  in  a  caecal  pocket,  and 
once  caused  by  a  fecal  concretion  which  formed  in  the  caecum  about  a 
gall-stone  the  size  of  a  walnut.  It  may,  perhaps,  be  asserted  without  fear 
of  contradiction  that  ulceration  of  the  caecum  never  occurs  simply  as  the 
result  of  fecal  stasis  in  the  caecum. 

Out  of  600  operations  (autopsies  in  vivo)  on  patients  with  symptoms  of 
"typhlitis,"  Sonnenburg  found  but  a  single  instance  in  which  the  disease 
was  primary  in  the  caecum,  and  that  was  an  inflammatory  affection  of  the 
mucosa  {Perityphlitis,  Leipzig,  1900,  p.  10). 

An  instance  of  simple,  localized,  primary  typhlitis  is  given  in  Jordan's 
case  {Archiv  f.  klin,  Chir.,  vol.  i,  p.  534),  in  which  there  was  an  exact 
microscopic  examination  of  the  caecal  wall  during  or  soon  after  the  attack 
in  addition  to  the  necessary  definite  statement  as  to  the  normal  condition 
of  the  appendix. 
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A  girl,  ten  years  old,  was  taken  ill  with  typhlitis  {Blinddamtenlziitidnng) ,  with  fev«- 
and  pain;  in  a  short  time  a  growing  exudate  a  hand's  breadth  in  size  and  painful  on  pres- 
sure appeared  in  the  caecal  wall.  The  exudate  could  also  be  felt  through  the  rectum. 
The  abdomen  was  not  distended  or  sensitive,  the  inflammation  was  localized,  and  there 
were  no  symptoms  of  any  serious  general  prostration.  Although  there  was  some  dimi- 
nution in  the  induration  and  the  general  condition  was  good,  obstipation  continued, 
with  pains  in  the  caecal  region  when  the  bowels  moved.  The  diagnosis  was  made  of  an 
acute  appendicitis  in  the  stage  of  diminution,  with  perhaps  an  appendix  containing  pus 
and  imbedded  in  lymph,  and  six  weeks  after  the  onset  an  operation  was  performed.  An 
incision  was  made  above  Poupart's  ligament,  and  the  caecum  discovered  in  the  midst  of 
inflammatory  adhesions  of  the  small  intestines.  After  separating  the  adhesions,  the 
vermiform  appendix  was  found  free,  with  smooth  intact  sur- 
face. It  was  removed  and  proved  normal,  except  for  a  fecal  concretion  the  size  of  a 
pea.  After  freeing  the  caecum,  a  brawny  area  of  infiltration  corresponding  to  the  intesti- 
nal adhesions  on  the  anterior  wall,  and  the  size  of  a  two-mark  (fifty-cent)  piece,  0.5  cm. 
thick,  was  foimd  and  excised.  The  healthy  edges  of  the  wound  were  then  united  with  silk 
sutures.  The  resected  area  lay  below  the  level  of  the  ileum,  and  about  0.5  cm.  to  the  out- 
side of  the  base  of  the  resected  appendix.  The  abdomen  was  closed  with  drainage,  and  a 
rapid  recovery  ensued.  The  piece  of  caecal  wall  removed  was  3  by  2  cm.  in  size,  and  on 
its  mucous  surface  there  was  a  superficial  ulcer  2.5  cm.  in  length  and  0.5  cm.  in  maximum 
breadth;  the  surrounding  mucosa  was  swollen.  Microscopic  examination  showed  no  evi- 
dences of  tuberculosis  but  an  extensive  small-celled  infiltration,  most  marked  in  the 
mucosa  and  submucosa.  In  the  infiltration  zone,  staphylococci  were  seen.  The 
case,  therefore,  presented  a  simple,  primary,  acute  typhlitis  without  perforation,  which 
in  its  clinical  course  as  well  as  in  its  anatomic  details  corresponds  to  the  classical  picture 
of  a  stercoral  typhlitis. 

The  following  additional  cases  have  been  reported: 

1.  P.  SiCH  {Deutsche  Ztschr.  /.  Chir.,  1903,  vol.  70.  p.  591).  A  case  of  primarv'  acute 
typhlitis  (stercoralis).  A  woman  of  fifty-eight  was  suddenly  seized  with  chills  and  fever, 
with  pain  in  the  right  iliac  region.  The  diagnosis  of  appendicitis  was  made.  At  operation, 
which  took  place  on  the  sixth  day,  the  appendix  was  found  perfectly  normal.  On  the 
anterior  inferior  wall  of  the  cxcum  (which  was  filled  with  hard  fecal  masses)  was  a  spot, 
the  size  of  a  pea,  where  only  the  visceral  peritoneum  separated  an  ulcer  of  the  caecum  from 
the  i^eritoneal  cavity.  This  was  buried  by  suturing  over  it  two  folds  of  €he  bowel  wall. 
Recovery. 

2.  O.  KuKULA  {Sbornik  Klinicky,  1906,  vol.  8,  fasc.  6,  and  La  polyclinique,  Oct.  i, 

1906,  p.  289).  A  case  of  primary  typhlitis  in  a  woman  of  twenty-seven,  wlio  had  had  sev- 
eral typical  attacks  of  appendicitis.  At  operation  a  perforation  of  the  caecum  was  found, 
around  which  were  several  superficial  ulcers  of  the  mucosa. 

3.  Reisinger  {Munch,  med.  Wochenschr.,  1903,  No.  40)  found  two  cases  of  primary 
typhlitis  among  350  cases  of  perityphlitis  operated  upon  in  the  hospital  in  Mainz. 

4.  Lang  {Beitrage  s.  klin.  Chir.,  1903,  vol.  38,  p.  56).  A  case  of  primary  typhlitis  which 
began  with  colicky  pains,  diarrhoea,  fever,  and  local  tenderness  on  the  right  iliac  fossa. 
On  the  third  day  an  ileocaecal  tumor  was  noted.  At  operation  the  caecum  was  found  to 
be  much  thickened  and  inflamed,  while  the  appendix  was  normal. 

5.  Thomas  {Therap.  Rev.,  Phil.,  Oct.,  1904;    cited  by  C.  A.  McWilliams,  Ann.  Surg., 

1907,  vol.  45,  p.  840).     Two  cases  of  primary  typhlitis. 

6.  C.  A.  McWilliams  {loc.  cit,).  Case  of  a  man,  forty-eight  years  old,  upon  whom  he 
oi^erated  at  the  Presbyterian  Hospital,  New  York,  on  September  21,  1906.  The  chief  symp- 
tom was  vomiting.  There  was  no  blood  in  the  matter  vomited  nor  in  the  stools.  Pain 
of  a  severe  character  was  situated  in  the  right  hypochondriac,  right  epigastric,  and  right 
iliac  regions.  Diarrhoea  alternating  with  constipation,  with  fever  and  prostration,  were 
features  of  the  past  history.  The  temperature  was  102.6®  F.  and  the  pulse  no;  the  leuco- 
cytosis  16,600.  There  was  tenderness  with  rigidity  in  the  right  iliac  region,  and  a  rounded 
mass  the  size  of  a  lemon  could  be  felt.  A  diagnosis  was  made  of  acute  appendicitis,  prob- 
ably following  caecitis.  At  operation  some  serous  fluid  was  found  situated  about  the  caecum, 
and  the  appendix,  which  was  one  and  a  half  inches  long,  was  found  situated  retrocaecally 
and  free  from  adhesions.  When  removed  and  cut  open,  it  proved  normal,  but  the  c«cum 
was  much  thickened.     It  was  resected  and  the  ileum  anastomosed  with  the   ascending 
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colon.  The  patient  died.  The  pathological  examination  showed  three  or  four  ulcerations, 
admitting  the  tip  of  the  finger,  and  covered  with  a  grayish  slough.  Microscopic  examina- 
tion revealed  acute  suppurative  inflammation  of  the  intestinal  wall,  necrosis  in  places, 
and  general  oedema.  There  was  no  tuberculosis.  Although  the  appendix  showed  micro- 
scopic indications  of  active  inflammation,  it  was  plain  that  the  process  was  secondary  to 
the  typhlitis. 

7.  E.  A.  PoLYA  {Deutsche  med.  Wochenschr.,  June  i,  1905,  p.  862).  Two  cases  of  un- 
doubted primary  typhlitis,  occurring  at  St.  Stephen's  Hospital  in  Budapest.  In  both  the 
diagnosis  was  chronic  recurrent  appendicitis.  At  operation  the  appendices  were  found 
normal  by  both  macroscopic  and  microscopic  examination.  In  each  case  there  was  a  small 
perforation  of  the  caecum  and  omentum.  In  one  instance  the  caecum  was  free  from  evi- 
dence of  inflammation  except  at  the  site  of  perforation;  in  the  other  the  walls  of  the  caecum 
were  much  thickened  throughout  and  in  places  deprived  of  mucosa.  Recovery  took  place 
in  both  cases. 

8.  Felty  (Gaz.  hebdom.  de  med.  etdechir.,  Jan.  23,  1902,  p.  74.  Quoted  by  McWilliams^ 
loc.  cit.).  Case  of  a  woman  forty-four  years  old,  in  which  a  diagnosis  was  made  of  chronic 
enteritis  and  death  following  the  administration  of  a  laxative.  The  autopsy  showed  the 
caecum  extremely  distended  and  its  walls  very  thin;  in  one  place  there  was  perforation. 
The  appendix  was  normal  in  every  respect. 

From  an  analysis  of  the  above  cases  it  is  evident  that  a  localized 
inflammatory  disease  of  the  caecum  is  usually  mistaken  for  disease  of  the 
appendix.  The  symptoms  of  primary  typhlitis  are  not  characteristic. 
There  is  no  differential  sign  by  which  we  may  distinguish  a  case  in 
which  a  pin  perforates  the  caecum  from  one  in  which  it  perforates  the  ver- 
miform appendix.  A  foreign  body,  such  as  a  large  coprolith,  might  be 
felt  by  careful  palpation  if  the  abdominal  walls  were  thin ;  foreign  bodies 
might  also  be  revealed  by  the  X-ray  skiagraph. 

Coeliotomy,  in  accordance  with  the  indications  given  in  the  section  on 
treatment,  is  the  proper  procediu*e,  whether  the  disease  is  confined  to 
the  caecum  or  includes  the  appendix.  The  appendix  should  be  removed 
because  of  the  danger  of  subsequent  infection.  If,  after  opening  the 
abdomen,  the  diagnosis  is  doubtful,  a  piece  of  the  caecal  wall  should  be 
removed  for  microscopic  examination  and  the  bowel  closed  by  suture. 
An  abscess  should  be  opened  and  drained ;  at  a  later  date  the  bowel  may 
be  exposed  and  liberated,  and  the  fistulous  orifice  excised  and  closed.  If 
it  fortunately  happens,  as  in  McMurtry's  case,  to  be  possible  to  expose 
the  openings  in  the  bowel  in  such  a  way  that  they  can  be  treated  and 
sutured  at  once,  this  is  manifestly  the  best  plan,  saving  a  tedious  convales- 
cence. Care  must  be  taken  in  such  a  case  to  cut  well  out  into  the  sound 
tissues  of  the  bowel  beyond  all  suspicion  of  disease,  looking  out  for  gangrene 
and  tmdermining  of  the  mucosa.  The  best  treatment  of  ulcerated  areas, 
threatening  to  break  through  the  external  coat  of  the  intestine,  would 
probably  be  by  infolding  the  bowel  at  those  points,  using  one  or  two  layers 
of  sutures.  A  loose  drain  should  always  be  left  in  place  for  several  days, 
in  case  the  sutures  do  not  hold.  In  Jordan's  case  the  ulcer  was  resected 
^\ith  success. 
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CHAPTER  XVI. 

TREATMENT  PREVIOUS  TO  OPERATION. 

THE  RELATION  OF  THE  GENERAL  PRACTITIONER  TO  APPENDICITIS  AND  ITS 

MEDICAL  TREATMENT. 

Before  considering  the  question  of  operation,  it  is  important  to  say 
a  few  words  upon  the .  medical  treatment  of  appendicitis,  —  that  is,  to 
consider  briefly  the  best  measures  for  relief  in  cases  which  do  not  require 
operation,  as  well  as  those  it  is  advisable  to  apply  in  any  case  until 
the  services  of  a  surgeon  can  be  secured. 

In  the  first  place  the  general  practitioner  ought  to  suspect  appendicitis 
in  ever}'^  case  of  abdominal  cramps  or  colic  in  whatever  part  of  the  abdomen 
they  are  situated,  and  he  should  constantly  keep  this  suspicion  clearly  in 
mind  until  some  other  cause  is  definitely  proved  to  account  for  the  symp- 
toms which  have  already  abated.  He  ought  to  bear  appendicitis  in  mind 
in  every  apparently  acute  indigestion  associated  with  nausea  and  vomit- 
ing, as  it  is  a  matter  of  common  knowledge  that  nearly  every  bad  case  of 
appendicitis  has  been  mistaken  for  an  acute  indigestion  at  the  outset. 
The  general  rule,  and  the  only  safe  rule  in  all  doubtful  diagnoses,  espe- 
cially in  cases  which  may  become  surgical,  is  while  keeping  in  mind  all  the 
various  conditions  which  might  give  rise  to  the  symptoms,  to  let  the  judg- 
ment incline  towards  the  most  serious  complaint  on  the  list.  In  this  way 
we  give  the  patient  the  benefit  of  the  doubt  and  avoid  the  too  common 
mistake  of  proceeding  on  the  diametrically  opposite  plan,  namely  that  of 
presuming  that  the  least  serious  cause  is  at  work.  If  the  physician  follow 
the  latter  plan,  he  w411  then  only  recognize  the  most  serious  case  when 
the  trouble  is  far  advanced,  and  when  it  may  have  progressed  beyond  the 
possibility  of  relief  at  the  surgeon's  hands.  The  general  practitioner  will 
do  well  in  some  cases  to  w'ithhold  all  morphine,  or  to  give  but  little  until 
he  has  watched  the  case  and  determined  whether  or  not  there  is  a  tendency 
for  the  symptoms  to  become  localized  in  the  right  iliac  fossa,  and  whether 
or  not  there  is  any  suspicious  tenderness  there.  As  he  examines  the  patient, 
he  will  do  well  to  divert  the  attention,  so  as  to  get  rid  of  any  element  of 
expectation  while  he  palpates  the  iliac  fossae.  It  is  a  good  plan  to  put  one 
hand  in  each  fossa  at  the  same  time,  and  to  press  alternately  on  the  right 
or  the  left  to  see  if  there  is  any  difference. 

In  seeing  a  case  for  the  first  time,  the  physician  will,  as  a  rule,  be  greatly 
helped  by  making  a  careful  inquiry  as  to  previous  attacks ;  he  ^ill  do  well 
to  remember  that  a  history  of  repeated  attacks  of  severe  ** indigestion*'  is 
commonly  associated  either  with  serious  trouble  in  the  appendix  or  with 
stones  in  the  biliary  system.     In  a  doubtful  case  he  may  not  be  able  to 
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make  a  diagnosis  at  once  or  to  determine  just  what  organ  in  the  abdomen 
is  at  fault,  and  it  may  be  necessary  to  give  repeated  small  doses  of  morphine 
to  relieve  the  pain.  As  long,  however,  as  there  is  any  doubt,  he  ought  to 
see  the  patient  at  intervals  of  a  few  hours  until  the  doubt  is  set  at  rest.  If 
he  can  get  some  one  to  make  a  leucocyte  count,  and  the  leucocytes  are 
found  creeping  up  from  eight  and  ten  to  twelve  or  fifteen  to  twenty  thou- 
sand, he  can  in  many  instances  make  a  prompt  diagnosis  of  an  appendicitis 
in  cases  which  would  otherwise  have  remained  doubtful  for  hours  longer. 

The  practitioner  will  always  be  justified  in  making  a  diagnosis  of  appen- 
dicitis when,  with  continued  pain  and  some  nausea,  the  distress  settles  in 
the  right  iliac  fossa,  where  there  is  some  resistance  and  tenderness ;  above 
all,  if  there  is  more  or  less  fever  with  the  other  symptoms.  Appendicitis 
should  also  be  suspected  by  him  in  all  those  cases  where,  with  more  or  less 
vague  abdominal  pain  and  without  well-defined  local  symptoms,  the  patient 
seems  unaccountably  ill  and  is  evidently  growing  worse.  He  ought  to 
familiarize  himself  with  the  anxious  expression  or  the  dusky,  weary  look 
which  goes  with  the  graver  forms  of  peritonitis  (appendicitis)  where  pain 
and  local  symptoms  are  not  so  marked. 

The  first  step,  which  is  of  prime  importance  in  the  treatment,  is  to  put 
the  patient  to  bed  and  keep  him  quiet  in  the  dor- 
's al  position;  the  next  is  a  rigorous  regulation  of  diet,  medication, 
and  treatment  in  general,  all  of  which  is  best  carried  out  by  a  trained 
nurse  acting  under  careful  surveillance  from  hour  to  hour  imtil  all  danger 
is  past.  If  the  patient  is  constantly  watched  by  a  nurse,  and  the  surgeon 
makes  his  visit  at  first  from  two  to  four  times  a  day,  any  increase  in  the 
symptoms  denoting  an  undue  extension  of  the  disease  will  at  once  be  noted, 
and  the  surgeon  will  be  in  readiness  to  abandon  the  medical  treatment 
without  a  moment's  delay,  in  order  to  attack  the  disease  by  the  more  direct 
measures  of  surgery. 

Of  equal  if  not  greater  importance  to  general  rest  of  the  body  at  large, 
is  local  rest  of  the  alimentary  tract,  and  the  first  care,  after  putting  the 
patient  to  bed,  must  be  the  absolute  withdrawal  of  food ;  a  step  taken  for 
two  reasons,  first,  to  secure  that  freedom  from  peristalsis  which  is  only 
found  in  an  empty  intestinal  tract,  and  second,  to  unload  the  bowel  of 
such  materials  as  might  in  case  of  rupture  escape  into  the  peritoneum. 
As  long  as  there  is  vomiting,  the  patient  has  but  little  desire  for  food, 
and  thirst  may  be  satisfied  with  little  sips  of  iced  water,  a  little  cold  tea 
in  coffee-spoonful  measures,  or  hot  water  to  rinse  the  mouth.  Sometimes 
minute  quantities  of  champagne  are  helpful. 

Ice  should  be  applied  locally  over  the  right  iliac 
fossa  in  a  rubber  bag,  spread  out  thin  so  as  to  cover  a  wide 
area,  and  not  heavy  enough  to  produce  discomfort  by  its  weight.  The 
bag  should  be  separated  from  the  skin  by  a  layer  of  flannel,  and  the  ice 
often  renewed.  D.  H.  Williams  uses  menthol  dissolved  in  alcohol 
locally  for  the  relief  of  pain.  Thin  poultices  sprinkled  with  tincture  of 
opium  may  also  be  used  over  the  entire  abdomen. 
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The  treatment  of  the  bowels  constitutes  the 
crux  of  the  subject  to-day.  Some  surgeons  are  still  loud  in 
their  praises  of  the  advantages  accruing  from  free  purgation,  especially 
with  saline  cathartics.  The  opinion  of  most,  however,  is  largely  in  favor 
of  keeping  the  bowels  entirely  at  rest  by  the  use  of  opium  or  morphine,  in 
order  to  check  peristalsis,  a  method  strongly  advocated  by  some  of  the 
earliest  writers  on  appendicitis. 

It  is  a  good  plan  to  begin  the  administration  of  opium  by  giving  the 
patient  just  enough  to  relieve  pain  and  afford  a  little  ease,  either  in  the 
form  of  morphine  hypodermically,  or  in  small  doses  of  opium  (one-quarter 
to  one-half  a  grain)  by  the  mouth.  The  principle  of  its  use  is  to  ** splint" 
the  bowels,  and  by  checking  peristalsis  to  favor  the  formation  of  adhesions 
which  wall  off  the  affected  area  and  prevent  a  general  peritonitis.  It 
should  be  kept  up  for  several  days,  tmtil  all  the  symptoms  have  subsided, 
and  a  general  improvement  is  noted.  The  form  of  its  administration  may  be 
varied  by  using  the  aqueous  extract  or  the  tincture  in  small  starch  enemata. 

After  complete  subsidence  of  the  symptoms,  the  bowels  may  be  un- 
loaded by  small  oil  enemata,  given  at  intervals  of  several  hours,  or  by 
calomel  or  castor  oil  given  by  the  mouth.  The  use  of  strong  salines  for  the 
purpose  of  emptying  the  bowels  in  these  cases  has  so  often  been  associated 
with  disastrous  results  that  it  is  probably  wiser  to  abandon  them  altogether. 
A  large  enema  is  also  extremely  dangerous;  cases 
have  been  reported  in  which  a  considerable  portion  of  one  has  been  subse- 
quently discovered  by  the  surgeon  lying  among  the  intestines  in  the  abdom- 
inal cavity.  The  surgeon  will  sometimes  find  it  of  advantage  to  introduce 
a  well-oiled  finger  into  the  rectum,  and  then,  if  he  finds  impacted  faeces,  to 
soften  them  and  empty  the  bowel  by  throwing  in  a  few  ounces  of  sweet  oil. 

When  using  opium,  it  must  be  constantly  borne  in  mind  that  large 
doses  have  the  disadvantage  of  obscuring  the  clinical  picture  and  conceal- 
ing the  real  condition  of  the  patient.  It  relieves  the  pain  and  sensitiveness 
only  in  an  artificial  way,  and  the  meteorism  which  it  causes  obscures  palpa- 
tion. Only  enough  opium  should  be  given  to  pro- 
duce quiescence,  the  pupils  being  watched  and  the  urine  kept 
under  observation  in  order  to  be  sure  that  it  is  not  too  much  diminished 
in  quantity;  the  sensorium  also  must  not  be  too  much  obtunded.  With 
improvement,  both  local  and  general,  small  quantities  of  food  may  be  given 
by  the  mouth,  beginning  with  albumen  and  water,  a  little  cold  coffee,  or 
tea.  Small  nutrient  enemata  may  be  given  even  in  the  midst  of  the  attack, 
and  continued  until  convalescence. 

The  practitioner  will  do  well  to  advise  operation  as  soon  as  a  positive 
diagnosis  of  appendicitis  is  made,  unless  the  case  is  decidedly  improving 
hour  by  hour.  If  there  is  a  persistence  in  the  local  symptoms,  the  patient 
ought  to  be  operated  upon  at  any  stage  of  the  disease  whatever.  With 
the  careful  walling  off  of  the  intestines  by  abundant  gauze,  there  is  no 
danger  in  opening  and  evacuating  an  abscess,  even  if  the  peritoneal  cavity 
is  opened. 
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1  think  the  general  practitioner  who  does  not  often  do  surgical  opera- 
tions would  do  better  not  to  operate  upon  an  appendicitis  case  when  a 
satisfactory  surgeon  cannot  be  found,  unless  there  is  a  well-defined  mass  in 
the  right  iliac  fossa  with  heat  and  tenderness — evidence  of  abscess  forma- 
tion. In  such  a  case,  if  he  be  so  placed  that  he  is  the  only  available  opera- 
tor, the  patient  may  be  carefully  cleansed  with  warm  water  and  soap,  and 
the  parts  surrounded  by  towels  wet  in  1-5000  bichloride  solution.  The 
practitioner  himself  can  put  the  patient  profoundly  asleep,  and  then  en- 
trust the  chloroform  to  an  assistant  who  acts  under  his  continuous  observa- 
tion and  direction.  He  w411  then  make  an  incision  from  two  to  t\yo  and  a 
half  inches  long  over  the  most  prominent  part  of  the  swelling,  rather  to 
the  outside  towards  the  anterior  superior  iliac  spine  and  Poupart's  ligament. 
After  dividing  the  skin  and  subcutaneous  fat,  he  opens  the  muscles  layer 
by  layer:  first  the  strong  fascia  of  the  external  oblique,  then  the  internal 
oblique,  after  which  he  may  see  a  few  fibres  of  the  transversalis,  each  layer 
taking  a  little  different  direction.  As  the  deeper  layers  are  reached,  the 
tissues  often  become  oedematous,  and  it  is  a  good  plan  either  to  thrust  a 
hollow  needle  ahead  into  the  swelling,  or,  after  cutting  a  little  further,  to 
push  in  a  pair  of  sharp-pointed  artery-forceps  and  open  them.  This  will, 
as  a  rule,  enter  and  open  the  abscess,  which  should  then  be  widely  incised, 
so  as  to  give  the  freest  possible  discharge  to  the  accumulated  pus.  The 
best  results  are  secured  when  the  drainage  wound  is  extensively  opened 
from  top  to  bottom.  A  timid  drainage  through  a  little  opening  will  neces- 
sitate one  or  more  secondary  operations.  A  big  free  drain  means  complete 
evactiation  and  rapid  healing  of  the  wound.  It  is  well  not  to  attempt  to 
take  out  the  appendix  unless  it  is  plainly  seen  lying  in  the  wound,  when  it 
may  be  tied  off  and  amputated,  or  clamped  and  remove<l,  leaving  the 
clamp  on  for  twenty-four  hours  afterwards,  surrounded  by  the  drain.  A 
loose  iodoform  gauze  drain  ought  to  be  packed  in  the  wound,  which  in 
the  course  of  a  few  weeks  fills  up  from  the  bottom  and  pushes  the  drain 
out.  Such  cases  are  liable  to  be  followed  by  hernia,  but  this  is  a  small 
price  to  pay  for  the  saving  of  life.  If  the  drain  is  removed  after  three  or 
four  days,  it  may  then  be  replaced  every  twenty-four  or  forty-eight  hours, 
and  the  wound  cleansed  out  from  the  bottom  with  a  solution  of  peroxide 
of  hydrogen  in  an  equal  part  of  water. 

When  the  general  practitioner  has  on  hand  a  case  of  appendicitis  and 
has  sent  for  a  surgeon  to  meet  him  in  consultation  and  if  need  be  to  oper- 
ate upon  the  patient,  valuable  time  can  be  saved  in  a  critical  case  by  making 
the  necessary  preparations  for  opemtion  before  the  arrival  of  the  consultant. 
In  the  first  place,  the  patient  should  be  kept  absolutely  quiet  in  a  dark 
room  without  mental  or  bodily  disturbance ;  he  should  be  put  on  a  diet  of 
albumen  water,  say  a  teaspoonful  to  a  dessertspoonful  of  the  white  of  an 
egg  in  cold  water,  with  a  little  lemon  juice  if  he  likes,  every  hour.  If  the 
bowels  have  not  been  opened,  an  oil  enema  consisting  of  about  five  ounces 
of  oil  with  one  ounce  of  glycerin  may  be  given  to  unload  the  rectum.  If 
the  patient  is  not  too  nervous  to  have  it  done,  the  abdomen  may  be  gently 
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but  thoroughly  scrubbed  with  warm  water  and  soap,  to  cleanse  the  surface 
and  to  remove  dry  epithelium.  After  doing  this,  a  towel  saturated  with  a 
bichloride  of  mercury  solution  1-5000  may  be  laid  on  the  right  lower  abdo- 
men, like  a  poultice,  for  about  two  hours  before  the  surgeon's  arrival. 
The  room  should  be  prepared  for  the  operation,  by  clearing  out  all  extra 
furniture  and  leaving  it  as  bare  as  possible;  the  walls  ought  to  be  wiped 
over  with  a  damp  cloth,  so  as  to  remove  all  dust  without  stirring  up  any; 
large  clean  vessels  should  be  provided  for  water,  a  dozen  towels  boiled  and 
dried,  and  ten  gallons  of  water  put  on  to  boil.  If  there  is  much  pain, 
enough  morphine  should  be  given  to  keep  the  patient  quiet. 

When  the  surgeon  operates  out  in  the  country,  the  general  practitioner 
often  has  to  assume  the  charge  of  the  case  afterwards,  and  from  his  stand- 
point the  post-operative  cases  of  appendicitis  may  be  dixnded  into  three 
classes :  the  simple,  where  the  wound  is  closed ;  those  in  which  an  abscess 
is  drained;   and  those  which  are  drained  for  a  general  peritonitis. 

In  the  simple  cases  the  wound  needs  no  care  except  to  protect  it  from 
contamination.  The  bowels  may  be  moved  on  the  fourth  or  fifth  day  by 
giving  calomel,  say  four  or  five  grains,  or  a  substantial  dose  of  cascara 
sagrada,  such  as  the  aromatized  fluid  extract,  one  to  two  teaspoonfuls. 
When  the  desire  for  an  evacuation  is  felt,  an  enema  of  warm  oil  may  "be 
given,  from  six  to  eight  ounces.  As  soon  as  the  nausea  is  over,  the  patient 
may  be  given  soft  food ;  if  all  goes  well,  the  wound  may  be  exposed  and 
examined  and  the  dressings  changed  on  the  eighth  day.  If  there  is  any 
rise  of  temperature,  the  practitioner  ought  to  look  under  the  dressings  at 
the  wound  to  see  if  there  is  not  reddening  or  undue  tenderness,  caused  by 
a  skin  abscess  which  needs  opening.  In  dressing  the  wound  use  sterilized 
forceps  and  do  not  touch  it  in  any  way  with  the  fingers.  A  case  which  has 
done  well  may  get  up  from  bed  in  ten  to  fourteen  days  and  go  to  work 
again  in  from  three  to  fotu*  weeks. 

When  the  wound  is  drained,  the  dressings  should  be  changed  at  least 
every  twenty-four  hours,  but  the  wound  is  best  let  alone  as  long  as  there  is 
a  free  outflow  and  the  patient  does  well.  If  there  be  discomfort  and  abdom- 
inal disturbance,  the  flow  is  checked ;  then  the  drain  must  be  pulled  out 
a  little,  to  start  the  flow  afresh.  After  this,  little  by  little,  about  two 
inches  at  a  time,  the  drain  should  be  delivered  until  it  is  all  out,  when  a 
narrower,  smaller  drain  is  inserted.  Drainage  cases  ought  to  be  kept 
quiet  imtil  the  wound  is  all  closed,  and  even  then,  if  they  walk  about 
much  or  work,  hernia  is  pretty  sure  to  follow. 

The  general  peritonitis  cases  are  best  treated  with  the  patient  seated 
up  in  the  Fowler  posture  (see  Fig.  98) ;  or  half  sitting  up  and  lying  inclined 
toward  the  right  side,  so  as  to  keep  up  a  free  flow  in  the  direction  of  the 
opening.  In  these  cases  it  is  best  not  to  give  any  fluid  by  mouth  for  several 
days.  Murphy's  method  of  slowly  instilling  from  four  to  twelve  quarts  of 
normal  saline  solution  into  the  rectum  in  twenty-four  hoiu^  may  be  used 
with  advantage ;  a  rectal  tube  or  catheter  is  attached  to  a  fountain  syringe 
which  is  kept  filled  with  warm  saline  fluid  which  escapes  drop  by  drop. 
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A  normal  saline  solution  can  be  made  up  extemporaneously  by  adding  a 
small  teaspoonful  of  common  table  salt  to  a  pint  of  warm  water.  Enough 
morphine  must  be  given  to  keep  the  patient  comfortable  and  the  bowels 
at  rest.  The  convalescence  will  be  much  more  protracted,  and  one  must 
rest  satisfied  if  the  patient  is  well  after  many  weeks. 


Fio.  98. — Fowler's  Method  of  Dradtaob. 
The  thorax  is  elevated  to  cause  the  fluids  to  gravitate  into  the  pelvis  instead  of  upward  toward  the  diaphragm. 

In  order  that  the  essential  points  in  the  diagnosis  and  treatment  of 
appendicitis  as  it  comes  before  the  general  practitioner  may  be  emphasized, 
I  give  them  here  in  the  form  of  aphorisms. 


APHORISMS  IN  APPENDICITIS   FOR   THE 
GENERAL   PRACTITIONER. 

1.  Appendicitis  is  the  commonest  of  all  acute  intra-abdominal  con- 

ditions. 

2.  In  all  cases  of  severe  abdominal  pain,  withhold  morphine  until  the 

diagnosis  is  clear  and  appendicitis  excluded  or  included. 

3.  Then  give  morphine,  as  the  best  treatment  is  to  **  splint*'  the  bowels. 

4.  Never  give  purgatives  in  appendicitis. 

5.  The  treatment  of  appendicitis  is  just  the  opposite  of  that  of  colic 

from  ingestion  of  irritating  substances ;  it  therefore  requires  great 
care  in  differentiating. 

6.  Appendicitis,  as  a  rule,  starts  unexpectedly,  as  for  example  in  the 

middle  of  the  night,  without  any  apparent  reason  in  indiscretion 
of  diet,  etc. 

7.  Appendicitis  often  also  starts  in  when  there  is  abundant  cause  of 

some  kind  in  the  way  of  trauma  or  over-exertion,  which  appar- 
ently and  plausibly  accounts  for  the  pain.  Always  be  on  guard  in 
these  deceptive  cases. 
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8.  Note  well  that  a  pain  exclusively  in  the  left  side  does  not  exclude 
appendicitis.  A  long  appendix  and  a  movable  colon  due  to  a 
long  mesocolon  can  be  fotmd  anywhere  from  the  left  inguinal  canal 
and  iliac  fossa  to  the  gall-bladder  and  under  the  surface  of  the  liver. 

9.  The  temperature  in  an  appendicitis  case  is  of  the  utmost  importance. 
It  ought  to  be  taken  at  frequent  intervals.  A  moderate  tem- 
perature, of  99.5°  or  100®  F.,  associated  wdth  local  symptoms  in 
the  right  iliac  fossa,  may  indicate  a  gangrenous  appendix.  This  is 
the  group  where  the  general  practitioner  is  most  apt  to  err  and 
defer  an  operation  until  it  is  too  late.  He  ought  here,  until  he 
feels  secure  on  the  basis  of  his  own  experience,  to  consult  with  a 
surgeon  of  experience. 

10.  Sometimes  the  leucocyte  count  goes  up  before  there  is  any  elevation 
of  temperature  and  is  therefore  a  valuable  guide. 

11.  In  a  case  of  typhoid,  we  do  not  get  an  ascending  leucocyte  coimt. 

12.  It  is  important  to  remember  that  the  early  history  of  typhoid  is  often, 
like  an  appendicitis,  due  to  swelling  of  the  glands  in  the  appendix. 

13.  Typhoid  appendicitis  rarely  calls  for  operation,  and  it  is  always  a 
lamentable  misfortune  to  subject  such  a  patient  to  an  unnecessary 
surgical  operation  with  a  long  wearing  illness  before  him. 

14.  Sometimes  a  man  of  experience  will  recognize  a  grave  appendicitis 
in  a  case  with  a  dusky  or  anxious  drawn  expression,  with  a  slight 
rise  in  temperature,  and  slight  but  positive  symptoms  in  the  right 
iliac  fossa.  The  general  practitioner  must  cultivate  this  keen  eye 
which  detects  the  enemy  at  a  glance. 

15.  Often  a  patient  will  present  definite  local  symptoms  but  nothing 
can  be  felt  and  he  has  little  fever,  and  the  practitioner  will  rather 
reluctantly  advise  an  operation;  when,  however,  the  patient  is  on 
the  table,  fully  relaxed  under  an  anaesthetic,  a  well-defined  mass 
can  be  felt  and  the  situation  becomes  clear  and  it  is  evident  that 
an  operation  was  advisable. 

16.  Of  all  local  symptoms  muscle  spasm  is  most  important.  Remember 
I  that  a  local  spasm  of  muscle  guarding  a  tender  area  of  peritoneum 
1  is  different  from  a  plastron,  or  a  hard  area  due  to  inflammation 
[  with  surrounding  inflammatory  products. 

I  17.     Remember  that  a  careful  examination  of  urine  often  serves  to  dif- 

ferentiate an  appendical  case  from  a  ureteral  calculus  at  or  near 

i  the  pelvic  brim,  by  showing  the  presence  of  blood  and  pus  in  the 

urine.    If  no  abnormal  constituents  are  found  in  the  urine,  a  cal- 

f  cuius  is  excluded.     Occasionally  an  inflamed  appendix  adherent 

I  to  the  bladder  will  cause  the  presence  of  blood  and  pus  in  the 

\  urine,  but  this  is  rare. 

18.  It  is  better  to  operate  occasionally  in  error  in  a  doubtful  case  than 
to  wait  too  long  for  more  positive  signs  and  to  lose  a  life  now  and 
then.  No  patient  is  ever  killed  by  a  skilful  early  operation.  Many 
die  for  want  of  one. 
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19.  However,  this  facility  with  which  an  operation  can  be  done  must 
not  be  used  as  an  excuse  for  slipshod  diagnoses  and  imnecessary 
operations. 

GENERAL  CONSIDERATIONS  REQARDINQ  OPERATION. 

Relations  between  Physician  and  Surgeon.  —  The  relations  between 
the  physician  and  the  surgeon  are  a  matter  of  importance,  for  while  it  is 
generally  conceded  that  as  soon  as  an  appendicitis  is  foimd  to  be  actively 
progressive  a  surgeon  ought  to  be  called,  it  is  not  always  understood  that 
he  is  summoned  not  merely  because  his  knowledge  of  anatomy  enables 
him  to  find  and  remove  the  diseased  organ,  but  rather  because  of  his 
greater  diagnostic  skill  in  surgical  affections  and  his  more  extensive  knowl- 
edge of  their  natural  history,  which  cause  him  to  realize  more  fully  the 
dangers  attending  each  step  in  the  progress  of  the  disease;  he  is  better 
able,  therefore,  to  decide  upon  the  best  time  to  operate,  since  the  family 
physician  has  not  always  a  keen  appreciation  of  those  conditions  in  which 
a  grave  prognosis  would  at  once  be  given  by  an  experienced  surgeon.  Too 
often,  however,  in  spite  of  the  multiplied  experiences  of  the  last  twenty 
years,  does  the  surgeon  still  have  reason  to  lament  the  fact  that  patients 
who  have  been  first  in  the  hands  of  his  medical  conjrbre  are  recommended 
to  seek  the  aid  of  surgery  only  when  the  conviction  is  overwhelming  that 
an  operation  is  imperative,  and  at  a  date  too  late  for  him  to  act  with  any 
reasonable  assurance  of  success.  My  attention  has  been  specially  directed 
by  J.  E.  Stokes  to  the  fact  that  this  happy-go-lucky  procrastination  is 
notably  the  habit  in  remote  rural  and  mountainous  districts,  where  a  con- 
sultation is  often  sought  only  in  extremis.  But  even  in  our  large  cities  and 
hospitals,  in  communities  where  both  the  medical  periodicals  and  the  con- 
stant discussions  of  our  societies  conspire  to  teach  men  better,  the  surgeon 
often  has  just  reason  for  complaint  that  he  is  not  given  a  better  chance  to 
demonstrate  the  safety  of  operative  procedures  under  suitable  conditions. 
The  duty  of  a  physician  is  aptly  expressed  in  W.  W.  Keen's  aphorism, 
*'The  first  indication  in  appendicitis  is  to  call 
in  a  surgeon"  ;  it  is  the  office  of  the  surgeon  to  determine  upon  the 
necessity  for  an  operation,  and  for  this  reason  he  should  be  asked  at  the 
very  outset  to  see  the  case  in  consultation  with  the  physician. 

After  the  surgeon  has  been  summoned,  the  question  may  arise :  What 
is  his  duty  when  operation  is  advised  by  him  and  refused  by  the  patient 
or  his  relatives?  In  a  case  of  well-defined  appendicitis  with  persistent 
symptoms  of  a  severe  type,  the  proper  and  dignified  course  is  to  retire 
from  the  case ;  but  if  the  surgeon  does  this,  he  should  carefully  state  that 
it  is  because  he  is  imwilling  to  stand  by,  able  to  relieve  and  yet  helplessly 
watching  the  patient  who  is  taking  such  desperate  chances.  He  ought, 
as  he  withdraws,  to  make  it  plain  that  it  is  always  within  the  limits  of 
possibility,  even  if  it  is  highly  improbable,  that  a  desperate  case  may 
recover  without  operation.  If  he  abandons  the  case  with  the  unquali- 
fied statement  that  the  patient  will  surely  die  without  operation,  and 
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recovery,  as  has  often  happened,  takes  place,  nothing  will  hurt  his  repu- 
tation so  greatly,  and,  what  is  of  far  greater  importance,  other  sufferers, 
also  urgently  in  need  of  surgical  aid,  will  be  encouraged  to  take  their 
chances  without  it,  under  the  impression  that  his  art  is  mere  guesswork. 
No  blame,  however,  for  lack  of  dignity,  but  rather  praise,  should  be 
given  to  the  professional  man  who,  although  his  urgent  advice  is  not 
taken,  nevertheless,  from  a  sense  of  duty,  and  with  the  assurance  that 
he  has  not  in  any  degree  lost  the  confidence  of  the  family,  continues 
to  watch  over  the  helpless  sufferer  as  he  battles  for  life,  vvith  faithful, 
tender  care,  exhausting  every  palliative  resource,  even  to  the  fatal  end. 

On  the  other  hand,  the  surgeon  called  in  late  to  save  a  desperate  case, 
ought  never,  for  a  moment,  to  consider  his  own  reputation  and  the  proba- 
ble fatal  outcome,  but  should  always  be  ready  to  give  the  patient,  who  is 
usually  the  innocent  victim  of  circumstances,  the  slender  chance  held  out 
by  an  operation.  He  should  feel  that,  under  these  circumstances,  he  is 
rendering  a  valuable  service,  if  he  saves  but  one  life  in  fifty,  when  without 
his  intervention  death  is  certain. 

Removal  of  the  Normal  Appendix  and  the  Incidental  Removal  of  the 
Appendix. — Before  discussing  the  special  indications  for  operation,  it  is, 
I  think,  worth  while  to  consider  certain  circumstances  in  general,  under 
which  removal  of  the  appendix  may  be  necessary  or  advisable. 

1.  Routine  removal  of  the  normal  appendix  as  a  prophylactic  measure. 

2.  Remo\'al  of  the  normal  or  the  adherent  appendix  whenever  the 
opportunity  is  afforded  incidentally  to  do  so  with  safety. 

Should  the  normal  appendix  be  removed  as  a 
prophylactic  measure?  Under  the  caption  ** normal  prophy- 
lactic appendectomy''  the  question  has  actually  been  debated  ** whether 
the  appendix  should  be  removed  in  children  as  a  matter  of  routine,  in 
order  to  insure  them  against  appendicitis.''  This  question  was  answered 
and  seriously  discussed  by  88  American  surgeons  {St,  Louis  Med.  Rev., 
March  17,  1900).  It  is  sufficient  to  declare  that  the  proposition  was 
regarded  almost  unanimously  as  ** absurd,"  *' unjustifiable,"  **imsurgical." 
or  ** without  excuse."  The  mere  entertainment  of  such  a  suggestion  is 
evidence  of  a  state  of  public  hysteria,  induced  by  the  often  sudden  and 
alarming  onset  of  the  disease,  as  well  as  by  the  increasing  frequency  of 
operations  for  its  relief;  but,  more  than  all,  perhaps,  is  it  the  fruit  of  con- 
stant discussion  and  fomentation  of  the  subject  by  the  laity  and  by  the 
daily  press ;  all  of  which  factors  combine  to  bring  about  a  state  of  panic- 
stricken  uncertainty  when  each  man  feels  that  he  may  be  the  next  victim. 
Should  appendicitis  become  still  more  frequent  than  at  present,  this  ques- 
tion may  again  be  propounded,  when  the  following  data  have  been  secured: 
first,  the  actual  pro  mille  risk  to  each  individual  that  he  will  have  the 
disease;  second,  the  proportion  of  fatal  and  non-fatal  cases  when  the 
disease  is  let  alone;   third,  the  pro  mille  risk  from  the  operation  itself. 

Should  the  normal  or  the  adherent  appendix 
be    removed    whenever    the    opportunity    is    incident- 
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ally  afforded  by  a  coeliotomy  undertaken  for 
other  affections?  In  urgent  and  desperate  cases  of  abdominal 
surgery  it  is  clear  that  no  additional  operation  is  justifiable.  The  question 
whether  the  appendix,  normal  or  adherent,  should  be  removed  in  simple 
and  tmcomplicated  cases  is  one  attended  with  so  much  interest  that  I 
have  been  at  some  pains  to  ascertain  the  sentiment  of  the  profession  in 
America  in  regard  to  it.  Fuller  data  will  be  found  elsewhere  (see  Chap. 
XXI) ;  I  here  note  simply  that  44  surgeons  consulted  were  against  remov- 
ing the  appendix  under  the  conditions  stated,  while  26  w^ere  in  favor  of 
doing  so.  To  the  second  question,  namely,  the  propriety  of  removing  the 
adherent  appendix,  66  surgeons  replied  in  the  affirmative,  while  7  gave  a 
negative  answer.  My  own  opinion  agrees  with  the  majority  in  both  in- 
stances, and  my  reasons  are  given  as  cited  elsewhere. 

Whenever  the  peritoneal  cavity  is  opened  for  the  purpose  of  removing 
the  vermiform  appendix  and  it  is  possible  to  make  a  further  exploration 
without  additional  risk,  all  the  abdominal  viscera  within  reach  should  be 
examined.  The  surgeon  who  habitually  explores,  in  a  woman,  the  uterus 
and  its  adnexa,  especially  the  right  uterine  tube  and  ovary,  will  some- 
times be  saved  the  mortification  of  having  to  perform  a  second  operation 
to  remove  a  disease  which  might  have  been  relieved  at  the  first  but  for 
an  oversight.  If  the  incision  is  large  enough,  the  right  kidney  and  the  gall- 
bladder ought  to  be  carefully  palpated  also.  Neighboring  intestinal  ad- 
hesions should  never  be  overlooked,  and  in  rare  instances  a  pyo-ureter  or 
a  stone  in  the  ureter  may  be  found  if  the  surgeon  knows  just  where  to  find 
the  ureter  at  the  pelvic  brim.  In  a  case  which  came  under  my  own  cogni- 
zance, a  woman  operated  upon  for  appendicitis  had  an  unsuspected  in- 
flamed ureter  and  a  pyonephrosis  at  the  same  time.  It  is  tmnecessary  to 
enumerate  the  long  list  of  cases  in  which  more  or  less  extensive  disease 
of  the  right  uterine  tube  and  ovary  have  been  foimd  with  an  appendicitis. 
It  is  hardly  necessary,  I  think,  to  dwell  at  length  upon  the  risk  of  intestinal 
obstruction  in  closing  up  the  abdominal  wound  after  an  interval  operation 
and  leaving  old  bands  of  adhesions  cutting  across  and  binding  the  intes- 
tine. Dr.  C.  V.  Collins  of  Peoria,  111.,  writes  of  this  exploration  of  the 
abdomen,  **It  saved  me  from  the  deep  chagrin  of  closing  the  abdomen  on 
a  gall-bladder  distended  with  pus  after  removing  an  inflamed  appendix.'* 
N^d  I  dwell  at  greater  length  on  matters  so  patent?  Verbum  sapienti 
satis  est. 

Indications  for  Operation. — The  operator  in  appendicitis  must  always  be 
on  his  guard  lest  he  open  the  abdomen  only  to  find  there  is  no  disease  at  all, 
or,  perhaps,  a  morbid  condition  entirely  unconnected  with  the  appendix, 
such  as  an  intestinal  obstruction,  an  ileus,  a  mova- 
ble kidney,  a  gall-bladder  filled  with  stones,  a 
pyosalpinx,  an  ovarian  tumor,  or  an  extra-uter- 
ine pregnancy.  An  error  in  diagnosis  is  not  so  serious  when 
there  exists  a  surgical  affection  in  itself  demanding  operation,  for  the  harm 
then  done  is  limited  to  the  additional  incision  needed  to  reach  the  unsus- 
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pected  disease,  but  it  is  a  very  different  matter  when  the  malady  turns 
out  to  be  nothing  more  than  simple  colic  with  indigestion,  or  else  a  case  of 
^'peritonism'*  (Guebler).  I  shall  never  forget  one  of  my  first  pa- 
tients, a  young  woman  who  had  been  under  my  care  for  a  gonorrhceal 
salpingitis,  for  which  I  had  done  a  radical  operation.  She  called  me  a  long 
distance  from  home  one  Sunday  morning  for  severe  pains  in  the  lower 
abdomen,  and  I  distinctly  felt  an  exquisitely  sensitive,  nodular  mass, 
behind  the  uterus.  I  opened  the  abdomen  with  the  hope  of  removing  the 
focus  of  infection  and  nipping  an  acute  peritonitis  in  the  bud,  but,  to  my 
chagrin,  discovered  only  a  rectum  full  of  beans,  eaten  at  a  late  supper  and 
imperfectly  masticated. 

The  group  of  positive  symptoms  which  the  sur- 
geon must  keep  before  him  as  indications  for 
operation    are  : 

Pain  about  the  umbilicus,  or  in  the  right  iliac  fossa. 

Muscle  spasm  over  the  affected  area. 

Tenderness,  evident  on  palpation. 

Localized  swelling. 

Increased  pulse-rate. 

Elevation   of   temperature. 

Increasing  leucocytosis. 

Nausea  or  vomiting. 

Constipation. 

Ileus. 

In  a  typical  case  all  these  symptoms  may  be  present,  but  the  surgeon 
will  often  be  called  upon  to  decide  for  or  against  an  operation  when  several 
of  them  are  absent ;  for  example,  if  there  is  muscle  spasm  and  local  tender- 
ness with  marked  and  increasing  leucocytosis,  or,  as  Robert  Abbe  puts  it, 
**when  there  is  tenderness  and  muscle  spasm  with  a  fairly  active  onset," 
an  operation  is  imperative,  although  other  signs  are  absent.  A  well- 
developed  local  tenderness  with  muscle  spasm  and  a  pulse  increasing  in 
rapidity  may  be  the  sole  symptom  in  some  of  the  worst  forms  of  appendi- 
citis during  the  early  stages. 

Pain  . — Pain  may  be  situated  in  any  part  of  the  abdomen  during  the 
initial  period  of  the  disease;  at  first  it  shows  a  striking  predilection  for 
the  umbilical  region,  but  a  little  later  it  settles  down  to  the  affected  area 
in  the  right  iliac  fossa.  After  the  pain  has  once  become  localized  in  the 
iliac  region,  an  increase  in  its  intensity  or  an  enlargement  of  its  boundaries 
points  either  to  the  occurrence  of  suppuration,  or  to  an  extension  of  the 
disease  into  new  territory.  A  sudden  cessation  of  pain  may  be  due  to  the 
rupture  of  an  abscess  into  the  bowel,  or,  in  the  case  of  an  extensive  infec- 
tion, this  may  be  the  first  ominous  sign  of  collapse  from  an  overwhelming 
toxaemia.  M.  H.  Richardson  {Trans,  Amer.  Surg.  Assoc,  1899)  says, 
**  If  pain  is  severe,  and  increasing  in  severity  after  the  early  hours,  opera- 
tion is  demanded  by  this  symptom  alone.'* 
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Tenderness  . — Tenderness  on  pressure  together  with  pain  are  the 
symptoms  simulated  by  neurotic  patients  with  an  appendico-phobia,  or 
*' appendicitis  on  the  brain*'  (Osler).  The  surgeon  must  be  ever  on  the 
watch  to  detect  these  often  involuntary  malingerers  {sit  venia  verbo). 
As  a  rule,  it  is  easy  to  throw  them  off  their  guard  by  engaging  them  in 
earnest  conversation  while  examining  the  painful  area,  or  by  using  the 
other  hand  simultaneously  upon  some  other  part  of  the  body  and  thus 
confusing  the  attention.  It  is  a  good  practice  to  begin  the  examination 
by  palpating  other  parts  of  the  abdomen,  especially  the  left  iliac  fossa, 
and  so  securing  a  basis  of  comparison.  When  tenderness  is  really  present, 
it  constitutes  a  valuable  sign  indicative  of  an  underlying  inflammatory 
process,  often  corresponding  to  the  area  outlined.  It  is  well  to  test  the 
tenderness  by  first  making  gentle,  graduated  pressure  with  all  four  fingers, 
and  then  outlining  the  area  more  precisely  with  one  or  two.  Tenderness 
confined  to  a  small  area  may  indicate  an  inflammation  limited  to  the  im- 
mediate neighborhood  of  the  appendix  or  an  intra-appendical  affection, 
according  to  the  stage  of  the  disease. 

Rigidity.  —  Rigidity,  local  in  '  the  early  stages  of  the  disease, 
becomes  general  in  a  diffuse  peritonitis ;  it  is  one  of  the  remarkable  efforts 
of  nature  to  put  the  parts  at  rest  and  thus  limit  the  spread  of  an  infection. 
When  present,  it  constitutes  a  most  valuable  sign,  perhaps  indeed  the  one 
sign  which  comes  nearest  to  being  pathognomonic.  When  associated  with 
localized  pain,  fever,  and  a  rising  leucocytosis,  the  diagnosis  is  sufficiently 
clear  to  demand  operation.  Both  rigidity  and  tenderness,  however,  are 
absent  in  some  of  the  worst  cases.  The  decision  to  employ  active  meas- 
ures must  then  depend  upon  pain,  fever,  and  increasing  leucocytosis, 
after  the  possibility  of  intrathoracic  disease  has  been  carefully  excluded. 
Richardson  says:  **As  an  indication  of  spreading  infection,  tenderness 
ranks  with  pain  and  rigidity.  If  these  symptoms  increase  in  extent,  the 
infection  is  spreading,  when,  it  is  needless  to  say,  immediate  intervention 
is  required." 

Pulse  . — A  good  full  pulse  gives  a  better  prognosis  in  operation  than 
a  pulse  running  up  to  120  to  140  and  small  in  volume.  If  a  pulse  which 
has  been  but  little  accelerated  begins  to  go  up  steadily  in  the  presence 
of  other  signs  of  disease,  a  speedy  operation  is  indicated. 

Tumor  . — This  is  the  result  of  adherent  intestines,  of  exudate,  or, 
perhaps,  of  an  abscess  with  rigidity  of  the  overlying  abdominal  wall. 
Sometimes  the  tumor  cannot  well  be  felt  because  of  this  rigidity,  and  an 
anaesthetic  is  necessary  to  relieve  the  muscle  spasm  and  enable  the  sur- 
geon to  outline  the  mass  below\  Unless  all  the  symptoms  are  decidedly 
improving,  the  presence  of  a  tumor  is  an  indication  for  operation.  If  it  is 
stationary  or  enlarging,  or  if  there  are  signs  of  pus,  an  operation  ought  to 
be  done  at  once. 

Temperature  . — Rise  of  temperature  is  a  most  variable  sign  in 
appendicitis ;  it  is  usually  elevated,  although  rarely  high,  and  occasionally 
it  is  almost  normal  throughout  the  attack.     Fever,  in  combination  with 
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other  signs,  constitutes  a  valuable  asset  in  the  diagnostic  complex;  but  in 
some  of  the  worst  cases,  requiring  immediate  operation,  the  temperature 
is  normal.  We  may  have  fever  without  infection  in  hysteria,  and  (in  chil- 
dren) with  a  trifling  indigestion.  With  these  exceptions  the  presence  of 
a  persistent  fever  is  generally  associated  with  and  a  pretty  good  index 
of  the  activity  of  the  inflammatory  process.  When,  therefore,  fever  is 
present  together  with  the  necessary  local  signs,  the  operator  may  proceed 
with  a  comfortable  assurance  that  the  lesions  under  consideration  demand 
surgical  interference. 

Leucocytosis  . — As  an  aid  to  diagnosis  and  an  indication  for 
operation  the  value  of  the  blood-count  depends  upon  the  stage  at  which 
the  leucocytes  are  counted.  Early  in  the  disease,  a  rising  leuco- 
cytosis is  an  indication  for  immediate  operation; 
later  on,  when  abscess  formation  has  begun,  no  reliance  can  be  placed 
upon  the  leucocyte  count.  At  this  stage  there  may  even  be  a 
decrease.  The  variation  of  opinion  at  present  found  among  physi- 
cians as  to  the  importance  of  leucocytosis  as  a  guide  to  operation 
arises  from  the  fact  that  the  count  is  made  by  them  at  diflferent 
periods.  Those  who  make  a  count  early  in  the  disease  find  in  it  a 
reliable  guide  and  praise  it  highly;  while  those  who  postpone  it  until 
the  later  stages,  derive  little  or  no  assistance  from  it,  and  consequently 
deprecate  its  usefulness. 

Vomiting.  —  Most  attacks  of  appendicitis  begin  with  vomiting, 
but  if  the  vomiting  is  persistent,  and,  above  all,  if  it  is  associated  with 
constipation,  distention,  and  other  local  signs  of  appendicitis,  operation 
is  urgent.  Later  on,  a  constant  vomiting  and  retching  form  the  most 
marked  signs  of  a  general  peritonitis  where  immediate  operation  is  the 
only  hope. 

Ileus.  —  Of  all  indications  for  operation  during  the  attack,  ileus, 
unless  of  the  most  transitory  character,  is,  as  Lennander  says,  one  of 
the  most  urgent.  It  may  arise  from  the  violence  of  the  attack, 
or  it  may  be  occasioned  by  the  peritonitis.  An  ileus  appearing  at  the  onset 
may  disappear  after  the  administration  of  a  little  opium ;  when  persistent, 
it  usually  arises  from  a  fixation  of  one  or  more  loops  of  bowel,  compressed 
or  kinked  in  such  a  manner  as  to  hinder  the  passage  of  gas  or  faeces.  The 
patient  vomits  constantly,  throwing  off  at  first  the  contents  of  the  stom- 
ach and  afterward  fecal  matter.  After  the  lower  bowel  is  emptied,  no 
more  faeces  pass  unless  the  obstruction  is  only  partial.  In  many  cases 
these  symptoms  supervene  gradually,  and  the  obstruction  does  not  become 
complete  for  some  days.  The  abdomen  swells,  at  first  on  one  side,  or  in 
the  median  line,  and  the  patient  is  tormented  with  paroxysmal  pain  associ- 
ated with  periodical  and  often  visible  contractions  of  the  proximal  portion 
of  the  ileum.  Under  these  circumstances  operation  is  urgently  indicated 
before  the  persistent  distressing  symptoms  have  depleted  the  vitality. 
Prompt  action  is  all  the  more  necessary  because  the  operation,  in  many 
instances,  proves  to  be  one  of  unusual  severity. 
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Promptitude  in  Operation.  —  As  soon  as  an  operation  is  definitely 
decided  upon,  each  minute  of  delay  is  valuable  time  lost,  since  in  every 
case  of  appendicitis  there  is  a  moment  when  relief,  possible  before,  arrives 
too  late;  and  as  this  critical  period  draws  momentarily  nearer,  prompt 
measures  must  be  taken  to  anticipate  its  advent.  It  is  not  always  the 
medical  man  who  is  responsible  for  injurious  delay  in  operation,  for  we 
find,  to  our  surprise,  frequent  reports  of  cases  seen  by  eminent  and  ex- 
perienced surgeons  who  have  countenanced  a  delay  of  days,  or  even  weeks, 
in  the  face  of  the  most  pronounced  symptoms  of  the  disease,  such  as 
extreme  pain  (quieted  by  opium),  continued  elevation  of  temperature, 
muscular  spasm,  and  well-defined  mass  in  the  right  iliac  fossa.  It  is  dis- 
tressing to  hear  of  the  golden  moments  wasted  in  continued  efforts  to  dissi- 
pate these  symptoms  by  purgative  drugs.  It  would  be  invidious  to  select 
illustrative  instances  here  and  there  from  medical  literature ;  it  is  enough 
to  sound  a  warning,  which  should  be  reiterated  until  it  is  effectually  dinned 
into  the  ears  of  each  rising  generation.  Our  trust  is  sacred,  and  whenever 
we  assume  the  responsibility  of  life  in  a  dangerous  case,  we  ought  to  act 
with  the  same  energy  and  promptitude  in  bringing  relief  and  in  forestalling 
danger  as  we  should  wish  were  we  ourselves  the  patients.  I  do  not  desire 
here  to  criticize  the  attitude  of  those  members  of  the  profession  who  are 
under  the  conviction  that  it  is  better  to  wait  imtil  the  affected  area  is 
well  walled  off  from  the  peritoneal  cavity,  but  I  do  wish  to  protest  against 
dawdling  when  the  necessity  for  operation  is  clearly  recognized.  A  surgeon 
watching  a  case  with  progressive  symptoms  day  after  day  ought  to  ex- 
perience a  positive  sense  of  humiliation  when  he  tardily  opens  an  abscess 
and  lets  out  pus.  I  have  before  me  the  case  of  a  poor  fellow,  twenty  days 
in  the  hands  of  a  surgeon,  who  finally  naively  remarked  that  **  operation 
now  became  imperative,  and  three  pints  of  pus  were  evacuated'*! 

Every  surgeon  who  expects  to  be  called  on  to  operate  for  appendicitis 
should  keep  his  instruments  and  other  paraphernalia  in  readiness  to  be 
transported  to  the  patient  at  a  moment's  notice,  so  that  no  time  may  be 
lost  in  sterilizing,  in  collecting  necessary  articles,  or  in  packing.  A  nurse 
with  experience  in  such  cases  and  surgical  assistants  ought  always  to  be 
available.  The  question  of  personal  convenience 
ought  not  to  be  considered,  and  the  night  should 
be  regarded  as  the  day.  Two  distressing  experiences  due  to 
delay  are  frankly  related  by  Tuffier  {Rev,  de  chir.,  1895,  P-  705)  as  a 
warning  to  the  man  who  lets  convenience,  comfort,  or  engagements  delay 
an  operation.  In  one,  a  patient  with  an  acute  appendicitis  refused  opera- 
tion; later  in  the  day  the  pain  increased,  and  when  seen  next  morning  by 
Tuffier,  he  was  found  with  a  peritonitis  characterized  by  a  dissociation 
between  pulse  and  temperature;  the  operation  was  then  planned  for  five 
o'clock  in  the  afternoon,  but  when  the  hour  arrived,  the  patient  was  dead. 
The  second  case  was  that  of  a  child  who  had  been  ill  for  three  days.  The 
next  day  was  fixed  for  the  operation,  but  at  the  appointed  time  the  child 
was  moribund. 
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Another  source  of  fatal  delay  may  be  the  desire 
of  the  patient  or  the  relatives  to  await  the  arri- 
val of  members  of  the  family  from  a  distance.  If 
the  surgeon  is  convinced  that  an  operation  is  imperative,  he  must  not 
sacrifice  the  advantages  of  time  to  sentiment,  but  must  assume  the  added 
responsibility  of  urging,  and  even  insisting  upon  instant  action.  The  e\nls 
of  procrastination  are  well  shown  in  a  case  reported  by  Carmalt  (Amer, 
Jour,  Med,  Set.,  Jan.,  1894): 

The  patient,  a  college  student,  was  under  the  immediate  care  of  another  ph>'sician; 
the  initial  constitutional  symptoms  were  severe,  but  the  local  evidences  of  appendicitis 
were  not  marked.  His  home  was  at  a  distance,  and  word  was  received  that  his  father  was 
hastening  on  accompanied  by  his  own  surgeon.  From  a  natural  wish  not  to  seem  precipi- 
tate, the  operation  was  postponed  until  such  serious  symptoms  arose  that  further  delay 
was  out  of  the  question;  it  was  then  done  without  the  father's  presence.  Unfortunately 
the  eighteen  hours'  delay  had  carried  the  patient  beyond  the  safe  period,  and  a  general 
septic  peritonitis  had  arisen  from  the  rupture  of  a  thin-walled  abscess,  associated  with  a 
gangrenous  appendix  containing  a  fecal  concretion. 

A  common  idea  prevalent  even  among  the  medical  profession  is  that 
the  patient  is  too  weak  to  stand  operation  in  an  acute  stage;  the  notion 
also  prevails  in  some  quarters  that  hot  weather  drains  the  strength,  and 
therefore  is  a  contraindication  to  active  measures.  These  factors,  although 
undoubtedly  deleterious,  need  not  hinder  prompt  operation  in  urgent  cases. 

It  may  be  positively  stated  that  no  case  of  appendicitis  where  an  opera- 
tion was  necessary  was  ever  operated  upon  too  soon,  and  when  the 
decision  to  operate  is  made,  no  consideration, 
however  plausible,  should  be  admitted  as  a  reason 
for  unnecessary   delay. 

Operations  for  appendicitis  classified  according  to  the  stage  of  the 
disease  at  which  they  are  performed  are  four  in  number,  namely,  early 
operation,  performed  at  the  very  outset ;  intermediate 
operation,  performed  from  the  second  to  the  fifth  days ;  late 
operation,  performed  after  sufficient  time  has  elapsed  for  the 
formation  of  an  abscess ;  and  interval  operation,  performed 
between   the  attacks. 

Early  Operation. — By  early  operation  we  mean  one  in  which  the  pro- 
gress of  the  disease  is  arrested  by  surgery  before  the  occurrence  of  variotis 
untoward  complications,  such  as  peritonitis,  septicaemia, 
pylephlebitis,  etc.  The  cases  w^hich  die  in  the  hands  of  a 
good  surgeon  are  those  with  complications,  death  being  due  to  exhaustion, 
sepsis,  injury  to  the  bowel,  extensive  adhesive  peritonitis,  abscesses  formed 
elsewhere  in  the  peritoneum,  above  the  liver  or  in  the  pletira.  These 
complications  arise  in  the  course  of  the  disease  and  are  not  present  at  the 
outset.  An  operation  done  in  the  initial  stages  encounters  none  of  these 
risks  and  is  as  safe,  or  almost  as  safe,  as  an  interval  operation.  To  put 
the  matter  a  little  differently,  it  is  clear  that  in  every  appendicitis,  no 
matter  how  desperate,  there  existed  at  one  time  early  in  the  history  a 
stage  in  which  it  could  be  treated  without  risk  to  life,  and  no  surgeon  ever 
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yet  saw  a  bad  case  in  which  he  did  not  regret  his  inabiUty  to  operate  tinder 
conditions  antecedent  by  some  weeks,  days,  or  even  hours. 

The  opinion  of  American  surgeons  from  the  first  has  been  that  early 
operation  is  the  only  safe  plan,  and  many  of  the  best  French  surgeons 
now  take  the  same  position.  The  attitude  of  most  of  the  Germans,  on  the 
other  hand,  is  more  conservative  and  strongly  in  favor  of  delay,  a  point 
of  view  in  which  the  English  surgeons  to  a  large  extent  agree.  The  diver- 
sity of  opinion  between  American  and  German  surgeons  as  to  what  consti- 
tutes "an  early  operation''  is  nowhere  more  apparent  than  in  Bornhaupt's 
able  paper  entitled  '' Zur  Fruhoperation  der  Appendicitis''  {Langenheck's 
Arch,  f,  klin.  Chir.,  1903,  vol.  70,  p.  300),  in  which  v.  Bergmann's  cases 
are  discussed.  He  says,  in  speaking  of  early  operations  in  Germany:  ** We 
divide  the  cases  into  two  categories.  To  the  first  group  belong  102,  in 
which  there  was  an  encapsulated  abscess;  to  the  second  group  we  assign 
those  in  which  a  general  peritonitis  was  found.**  He  adds,  farther  on,  *'of 
an  early  operation  in  the  restricted  sense  of  the  word  we  cannot  speak,  as 
the  earliest  was  after  fifty-seven  hours.*' 

The  ideal  time  for  operation  in  acute  appendi- 
citis is  within  the  first  few  hours,  and  not  later  than 
the  first  twenty-four,  when  the  organ  can  be  readily  detached  from  the 
surrounding  structures,  and  before  the  formation  of  an  exudation  or  of 
an  abscess  with  adhesions  among  the  bowels.  If  a  patient  with  a  frank, 
well-defined  appendicitis  is  seen  at  the  very  outset  of  the  attack,  he  has 
a  better  chance  if  a  good  surgeon  is  available  by  immediate  operation 
than  by  waiting.  If,  however,  the  surgical  skill  at  command  is  not  all 
that  could  be  desired,  he  will  do  better  to  take  the  chances  of  a  spontaneous 
cure,  or  to  wait  for  the  formation  of  a  localized  abscess,  which  can  be 
opened  and  drained  later  on. 

Another  argument  for  immediate  operation  is  the  fact  that  the  disease 
has  already  seated  itself  in  the  appendix  and  made  definite  progress — who 
can  say  how  far? — ^before  gi\^ng  rise  to  the  first  recognizable  symptom. 
Also,  as  W.  H.  Doughty  of  Augusta,  Ga.,  insists,  acute  cases  almost  always 
carry  with  them  the  signs  of  antecedent  disease,  so  that  we  are  dealing 
either  with  a  recurrence  or  with  the  culmination  of  a  pathologic  process 
which  in  most  cases  has  only  just  reached  the  point  of  involving  the  peri- 
toneum,  through   which  it  makes  itself  known. 

It  must  always  be  remembered  that  in  the  present  condition  of  our 
knowledge  it  is  impossible  to  estimate  how  rapid  the  progress  of  an  ap- 
pendicitis will  be.  In  one  case  of  Finney's,  a  hospital  nurse  was  seized 
with  her  first  attack  of  pain  shortly  after  coming  on  duty  in  the  morning, 
and  the  operation,  performed  within  three  hours  of  the  apparent  onset, 
showed  the  appendix  gangrenous  on  one  side  and  ready  to  perforate.  In 
another  case  of  the  same  surgeon's,  the  patient,  a  young  physician,  operated 
upon  within  six  hours  of  the  initial  complaint,  was  found  to  have  a  spread- 
ing peritonitis,  and  there  was  every  reason  to  believe  that  the  very  first 
pain  he  felt  was  occasioned  by  the  perforation.   Both  cases  recovered. 
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The  advantages  of  early  operation  may  be  summed  up  as  follows: 

It  is  safest,  because  it  can  never  be  foreseen  which  cases 
will  go  on  to  suppuration  and  which  will  not;  moreover,  fatal  complica- 
tions may  arise  at  any  moment,  absolutely  without  warning. 

The  operation  is  more  easily  done,  for  there  are 
no  fresh  adhesions,  or  if  there  are,  they  are  not  dense ;  there  is  often  no 
extra-appendical  pus,  and  the  appendix  is  more  easily  reached  than  it  can 
be  at  a  later  stage  through  adherent,  matted  intestines. 

The  patient  is  spared  days  of  suffering,  for  the 
attack,  being  cut  short,  is  reduced  to  a  brief  surgical  illness  with  rapid 
recovery,  instead  of  a  protracted  convalescence  of  weeks  or  months.  The 
patient  is  also  saved  the  pain  which  inevitably  attends  the  changing  of 
the  gauze  dressings  necessary  when  drainage  is  employed. 

The  liability  to  recurrent  attacks  is  obviated, 
and  this  is  not  always  the  case  in  later  operations,  for  the  longer  the  delay 
the  less  the  likelihood  that  the  surgeon  will  find  and  remove  the  appendix. 
It  must  always  be  remembered  that  recovery  from  the  attack  does  not 
always  mean  recovery  from  the  disease.  Recovery  from  the  attack  may 
take  place  under  conservative  treatment;  recovery  from  the  disease,  as 
a  rule,  is  certain  only  when  the  appendix  has  been  removed. 

An  early  operation  obviates  the  risk  of  hernia, 
which  is  so  common  in  suppurative  cases. 

Intermediate  Operation. — When  the  patient  is  first  seen  on,  say,  the 
second  to  the  fifth  day  of  a  frank  appendicitis,  the  question  of  operation 
becomes  more  complex.  At  this  period  the  surgeon  has  to  consider  the 
difficulties  and  dangers  of  breaking  up  adhesions,  together  with  the  asso- 
ciated risk  of  distributing  a  localized  infection,  and  some  operators  regard 
these  as  so  great  that  they  prefer  to  wait  until  a  later  period,  in  the  hope 
that  the  disease  will  either  abate  and  be  absorbed,  or  else  that  a  wdl- 
defined  abscess  may  be  evacuated  without  danger,  the  case  being  watched 
meantime  from  hour  to  hour.  There  is  no  class  of  cases  which  present  such 
difficulty  to  the  conscientious  surgeon  as  these,  which  we  may,  for  con- 
venience of  discussion,  divide  into  three  classes: 

1.  Cases  which  are  manifestly  getting  worse, 
as  evidenced  by  continued  local  pain,  swelling,  tenderness,  muscle  spasm, 
and  increasing  elevation  of  temperature,  with  quickened  pulse.  These 
symptoms,  together  with  the  facial  expression,  make  up  a  tout  ensemble 
which  the  experienced  eye  quickly  recognizes.  My  colleague,  W.  S.  Hal- 
STED,  tersely  says,  **if  a  case  is  on  the  rise,  operate;  if  it  is  on  the  fall,  you 
may  wait ;  if  a  case  is  falling  but  not  fast  enough,  one  is  prone  to  operate 
to  relieve  anxiety.*'  I  think  that  all  surgeons  will  agree  with  the  first 
part  of  this  statement. 

2.  Cases  in  which  the  patient,  although  not  growing 
worse,  is  not  distinctly  improving  and  there  are  sufficient 
signs  of  activity  to  suggest  the  possibility  of  latent  trouble,  should  be 
operated  upon  at  once.     Most  surgeons,  I  think,  will  agree  to  this. 
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3.  Cases  which  are  undoubtedly  on  the  mend,  as 
shown  by  improvement  in  the  general  condition  of  the  patient,  the  occur- 
rence of  free  evacuations  from  the  bowels,  and  decreasing  tympany,  to- 
gether with  lessening  of  muscle  spasm  over  the  affected  area,  lowering  of 
temperature  and  pulse-rate,  and  a  decrease  in  the  leucocyte  coimt.  It  is 
of  the  utmost  importance  to  remember  in  such  cases  that  the  most  marked 
signs  of  improvement  may  be  entirely  illusory,  and  the  surgeon  must  be 
on  his  guard  against  misinterpreting  that  commonly  observ^ed  but  danger- 
ous lull  in  the  symptoms  that  so  often  precedes  another  outbreak  of  pus 
or  the  occurrence  of  general  peritonitis.  There  is  a  large  group  of  cases 
in  which,  as  Jacobson  says,  **there  may  be  a  mitigation  of  all 
and  a  complete  disappearance  of  most  of  the  symptoms, 
and  yet,  during  the  period  of  their  subsidence,  the  pro- 
cess of  disease   has  gone  on   steadily/* 

It  will  be  seen  that  the  really  difficult  cases  in  the  intermediate  class 
belong  in  this  division,  and  any  satisfactory  conclusion  in  regard  to  them 
can  be  reached  only  by  a  process  of  elimination.  If  the  patient  is  in  the 
country,  and  the  surgeon  is  obliged  to  return  to  town,  it  is  safer  to  operate 
than  to  leave  him  under  circumstances  where  he  cannot  command  the 
surgeon's  services  should  he  suddenly  require  them.  If  the  patient  is  so 
situated  that  he  can  obtain  surgical  aid  at  once  in  case  of  necessity,  it  is 
safe  to  wait,  supposing  he  is  kept  imder  hourly  observation,  and  provided 
the  discretion  of  the  physician  and  the  intelligence  of  the  patient  can  be 
depended  upon,  especially  if  the  attack  is  not  a  first  one.  But  if  the  physi- 
cian's judgment  or  the  patient's  intelligence  is  below  par,  it  is  safer  to 
operate  than  to  take  the  chances  involved  in  waiting  under  such  conditions. 

Again,  if  the  patient  is  in  a  hospital,  it  is  safe  to  wait  and  watch  when 
it  would  not  be  so  in  a  private  house,  because  he  is  under  incessant  skilled 
observation  and  a  surgeon  can  be  secured  if  he  is  needed  without  delay. 
Even  these  conditions,  however,  cannot  guarantee  safety,  as  shown  by  the 
fact  that  in  two  or  three  cases  at  the  Johns  Hopkins  Hospital  perforation 
occurred  under  the  eyes  of  skilled  professional  attendants,  and  operation 
revealed  a  spreading  peritonitis.  If  the  physician  has  no  surgical  experi- 
ence, and  a  good  surgeon  cannot  be  had,  the  patient  will  stand  a  better 
chance  without  operation,  or  at  least  by  holding  off  imtil  a  well-defined 
abscess  has  formed.  The  same  rule  holds  good  for  a  surgeon  with  but 
little  experience,  although  with  improved  manual  dexterity,  a  better 
knowledge  of  the  disease,  of  the  methods  of  handling  infected  tissues  so 
as  not  to  spread  the  infection,  and,  above  all,  of  drainage,  the  same  man 
will  find  that  he  can  give  the  patient  a  better  chance  of  recovery  by  re- 
moving the  fans  et  origo  malt  than  by  leaving  it  to  nature,  that  is  to  say, 
to  blind  chance.  Urgent  personal  reasons  for  delay  may  be  admitted  in 
cases  of  the  kind  under  discussion,  where  they  would  be  excluded  in  others. 
It  may  be  added,  as  Finney  says,  that  the  surgeon  himself  is  never  so 
unhappy  as  when  he  is  watching  an  appendicitis  which  has  not  been 
operated  upon. 
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Some  of  our  best  surgeons  are  of  opinion,  however,  that  operation  is 
indicated  under  all  circumstances.  Abb^,  while  dwelling  upon  the  neces- 
sity for  formulating  two  sets  of  rules,  one  for  the  surgeon  and  another 
for  the  attending  physician,  says  that  *'when  the  diagnosis  is  made  is  the 
time  to  operate,  for  there  is  no  case  of  appendicitis  which  can  be  trusted, 
no  matter  how  simple  the  symptoms  seem  to  be,  and  even  in  the  absence 
of  fever,  quickened  pulse,  difficult  respiration,  or  leucocytosis/*  Rich- 
ardson also  finds  himself  more  and  more  inclined  to  operate  at  any  stage 
of  the  disease,  no  matter  when  it  is  detected.  Finally,  I  wish  to  empha- 
size the  statement  that  no  hard-and-fast  rule  should  be  laid  down  as  re- 
gards operation  in  this  class  of  cases.  Just  as  it  has  wrought  much  harm 
to  hold  **the  interval*'  as  the  ideal  time  for  removal  of  the  appendix, 
thus  inducing  men  to  try  to  tide  over  an  acute  attack  in  order  to  reach 
this  desirable  period,  so  in  like  manner  does  the  prevailing  idea  as  to  a 
so-called  *'  twenty-four  hour  period  "  often  work  detrimentally  by  conveying 
the  impression  that  no  serious  lesion  or  extension  of  the  disease  can  take 
place  within  the  first  twenty-four  hours,  when  there  is  abimdant  evidence 
to  the  contrary.  If  we  must  fix  a  date,  it  would  be  better  to  establish  a 
two-hour  rule,  and  call  two  hours  the  safe  period,  the  preparations  to  oper- 
ate being  hastened  in  the  meantime.  Each  case  must  be  a  law  unto  itself, 
and  it  is  as  dangerous  to  generalize  here  as  it  would  be  in  plastic  surgery 
to  fit  a  particular  pattern  to  every  case;  moreover,  a  rule  which  is  good 
for  an  experienced  surgeon  is  dangerous  for  one  with  little  or  no  experi- 
ence. As  a  matter  of  fact,  most  surgeons,  even  the  best,  are  guided  in 
their  conduct  toward  any  individual  case  by  their  personal  experience 
in  the  immediate  past,  thus  demonstrating  their  fallibility  of  judgment 
and  lack  of  precision  in  a  matter  where  the  reverse  is  of  so  much  impor- 
tance. 

Late  Operation.  —  A  late  operation,  as  has  been  said,  is 
one  performed  after  the  formation  of  a  well-de- 
fined abscess  shut  off  by  adhesions,  or  else  under- 
taken for  a  spreading  peritonitis.  Although  the  opera- 
tion for  an  abscess  (suppurative  peri-appendicitis)  is  often  a  simple  and 
a  safe  procedure,  it  is  never  the  procedure  of  election 
on  the  part  of  a  good  surgeon,  on  account  of  the  risks 
of  peritonitis  incurred 4n  the  delay.  Finney  says:  **The  presence  of  pus 
in  an  appendicitis  case  is  prima  facie  evidence  of  a  mistake  on  the  part 
of  somebody, — the  patient,  the  physician,  or  the  surgeon.  If,  however,  a 
skilled  surgeon  is  not  available  in  the  early  stages  of  the  disease,  the  patient 
will  run  less  risk  from  delay,  and  the  subsequent  incision  of  an  abscess, 
than  from  a  clumsy  operation.*' 

Interval  Operation. — It  is  most  important  to  have  a  clear  understand- 
ing as  to  what  is  meant  by  the  term  "interval  operation.**  Many  lives 
have  been  risked  and  not  a  few  lost  through  a 
misunderstanding  and  a  misuse  of  this  expres- 
sion.    E.  M.  Pond,  of  Rutland,  Vt.,  expresses  this  point  in  a  clear  and 
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practical  way  while  speaking  of  his  own  clieniHe  in  a  personal  communi- 
cation: *'One  of  the  worst  features  that  I  have  to  contend  with  is  the 
idea  that  many  have  regarding  interval  operations;  the  symptoms  of  the 
disease  appear  to  them  so  mild  that  they  take  the  chances  of  recovery. 
You  might  be  surprised  if  you  knew  the  number  of  deaths  due  to  delay  on 
this  account  in  this  section  of  country.  I  am  positive  that  the  teachings 
of  those  who  advocate  interval  operations  account  for  many  deaths  from 
appendicitis.  I  mean  by  this  that  the  majority  of  general  practitioners 
are  unable  to  discriminate  between  those  cases  that  should  have  an 
immediate  operation  and  those  that  might  be  delayed,  consequently  they 
remind  you  that  *B waits  for  the  interval.'  '* 

The  term  interval  operation  is,  strictly  speaking,  a  mis- 
nomer, as  the  second  attack,  or  that  which  is  to  follow  the  period  of  quies- 
cence, is  always  a  hypothetical  one.  The  interval  operation  depends  for 
its  raison  d'etre  upon  the  reasonableness  of  the  presumption  that  a  patient 
who  has  had  one  or  more  well-defined  attacks  of  appendicitis  will  in  all 
likelihood  suffer  from  a  repetition;  it  should  be  clearly  tmderstood  that 
in  using  the  expression  ** interval  operation"  there  is  no  implied  argument 
that  a  patient  suffering  from  an  appendicitis  should  risk  his  life  by  deliber- 
ately waiting  imtil  the  attack  is  past  to  have  his  appendix  removed  **in 
the  interval.*'  The  interval  operation  is  not  for  the 
acute  sufferer,  but  for  him  who  has  passed  through 
one  or  more  attacks,  and  for  this  reason  decides 
to  submit  to  the  operation  while  enjoying  appar- 
ent health  rather  than  incur  the  risk  of  another, 
possibly  a  fatal  attack.  The  cogent  reason  for  performing 
an  operation  in  the  interval  of  quiescence  lies  in  the  fact  that  the  risk  to 
life  incurred  by  operating  in  the  course  of  an  attack  of  appendicitis  is 
vastly  greater  than  the  risk  incurred  in  doing  so  after  all  the  symptoms 
have  subsided.  During  this  period  of  complete  defervescence  the  risk  is 
almost,  some  operators  claim  quite  nil.  Lexnander  operated  on  271 
cases  without  a  death.  The  French  surgeons  have  appropriately  distin- 
guished between  operations  performed  during  the  height  of  the  disease, 
often  marked  by  febrile  disturbances,  which  they  call  operations  A  chaud, 
and  those  performed  after  the  attack  has  subsided,  to  which  they  apply 
the  suitable  term  operations  h  froid,  a  term  for  which  there  is  no  English 
equivalent.  The  true  purpose  of  the  interval  operation  is  well  expressed 
by  the  phrase  ** prophylactic  appendectomy''  (Vignard). 

An  interval  operation,  therefore,  is  one  in  which  the  operation  is  under- 
taken after  the  subsidence  of  the  general  and  local  symptoms.  The  patient 
is  free  from  fever,  his  fimctions  are  normal,  he  has  recovered  his  appetite, 
and  feels  able  to  resume  his  usual  occupations,  there  is  little  or  no  pain, 
the  abdomen  is  no  longer  distended,  there  is  no  spasm  of  the  muscle,  tender- 
ness is  not  marked  and  there  is  no  mass.  And  yet  (I  w^ould  emphasize 
this  fact)  these  signs  of  a  restitutio  ad  integrum,  both  general  and  local, 
satisfactory  as  they  may  seem  to  be,  do  not  define  with  sufficient  precision 
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the  proper  time  for  an  interval  operation.  It  is  most  impor- 
tant not  to  operate  until  at  least  several  weeks 
have  elapsed  since  the  acute,  severe  attack  has 
subsided.  Surgeons  who  operate  too  early  in  the  interval  have 
in  numerous  instances  opened  up  small  concealed  pockets  of  pus,  full  of 
organisms  still  retaining  an  enhanced  virulence,  by  which  they  have  inoc- 
ulated the  peritoneum  and  destroyed  their  patients  in  spite  of  abundant 
drainage.  This  error  is  most  apt  to  occur  where  there  is  a  little  residual 
abscess  at  the  end  of  an  appendix  hanging  down  into  the  pelvis.  It  is 
better  to  keep  the  patient  under  observation,  and  to  wait  from  four  to 
six  weeks,  or  longer.  We  must  distinguish  clinically  between  an  inter\'al 
operation  in  an  apparent  subsidence  of  all  symptoms,  with  no  tangible 
evidence  of  lingering  disease,  and  an  operation  imdertaken  for  the  sequela? 
of  an  appendicitis,  when  a  residual  abscess  can  be  plainly  felt.  This  dis- 
tinction will  often  rest  upon  the  accidental  position  of  a  chronically  in- 
flamed appendix,  which  in  one  case  is  easily  accessible,  and  in  another 
lies  out  of  reach  in  the  pelvis. 

Desperate  Cases. — The  question  must  sometimes  arise  as  to  the  sur- 
geon's duty  in  those  cases  which  he  first  sees  in  extremis.  Under  these 
conditions  the  sole  consideration  with  the  operator  should  be  the  possibility 
of  saving  life,  and  the  experience  of  the  best  surgeons  shows  conclusively 
that  this  question  must  always  be  answered  in  the  affirmative,  unless  the 
patient  is  actually  moribund.  There  is  no  surgeon  of  large  experience 
who  has  not  seen  occasionally  desperate  and  apparently  hopeless  cases 
recover.  The  situation  may  be  regarded  in  this  way :  A  vessel  is  wrecked 
and  a  lot  of  poor  wretches  are  thrown  into  the  sea.  The  chance  of  saving 
them  seems  desperate  from  the  shore,  but  a  few  determined  men  put  out, 
and  each  of  them  manages  to  bring  in  one  or  two  alive.  The  men  ashore 
excuse  their  inactivity  and  their  refusal  to  go,  on  the  ground  that  they 
saw  clearly  they  could  not  save  all.  Under  circumstances  where  death  is 
certain,  every  life  saved  is  pure  gain,  and  if  but  one  in  twenty,  one  in  fifty, 
if  you  will,  can  be  rescued,  the  efifort  to  accomplish  this  end  is  obligator)*. 
An  interesting  case  illustrating  this  point  is  given  by  Van  Lennep  {Hahn. 
Med.  Month,,  Jan.,  1895). 

A  child  of  twelve  was  sent  to  him  after  a  long  illness,  with  supposed  tubercular  peri- 
tonitis. The  abdominal  distention  was  so  great,  and  the  child  so  nearly  dead,  that  the 
operation  was  begun  almost  without  anaesthesia.  On  opening  the  abdomen,  pus  poured 
out  as  from  a  geyser,  and  it  was  estimated  that  fully  two  gallons  of  it  were  evacuated. 
The  abscess  was  bounded  by  the  floor  of  the  pelvis,  the  abdominal  walls,  the  spine,  and  the 
diaphragm;  up  under  the  latter  the  intestines  were  squeezed  into  an  inconceivably  small 
space.     The  patient  made  a  surprising,   though  tedious  recovery. 

McCosH  and  Hawkes  (Amer.  Jour,  Med.  Set.,  May,  1897)  give  an 
analysis  of  69  cases  of  appendicitis  treated  surgically  at  the  Presbyterian 
Hospital,  New  York,  between  January,  1895,  and  1897,  the  results  of 
which  are  of  considerable  interest  in  this  connection.  The  patients,  gener- 
ally speaking,  were  brought  to  the  hospital  in  a  desperate  condition.    "  As 
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a  rule,"  the  writers  remark,  **the  ambulance  was  summoned  as  a  last 
resource,  after  medical  treatment  had  been  employed  for  days  and  even 
weeks;  indeed,  several  of  the  patients  were  sent  to  the  hospital  by  their 
friends  simply  for  purposes  of  euthanasia/*  The  average  duration  of  the 
acute  cases  was  nine  days,  the  shortest  being  twenty-four  hours  and  the 
longest  seven  weeks.  In  spite  of  these  untoward  conditions  the  statistics 
were  as  follows: 

Out  of  51  cases  operated  upon  before  the  development  of  general  peri- 
tonitis, there  were  50  recoveries  and  only  i  death.  Out  of  1 1  cases  in  which 
septic  peritonitis  developed  prior  to  admission,  9  were  operated  upon  and 
2  were  not;  out  of  the  9  cases  operated  upon,  there  were  6  deaths  and  3 
recoveries. 

The  writers  especially  call  attention  to  the  fact  that  during  the  second 
of  the  two  years  covered  by  their  report,  it  had  become  noticeable  that 
patients  were  sent  to  the  hospital  at  an  earlier  stage  of  the  disease  than 
formerly,  and  they  express  the  hope  that  this  fact  signified  a  realization 
of  the  importance  of  early  operation,  not  only  on  the  part  of  physicians, 
but  by  the  general  pubHc.  It  is  evident  that  in  such  cases  as  these  the 
patient  has  everjrthing  to  gain  by  operation  and  nothing  to  lose,  so  that 
every  case  saved  is  clear  profit.  The  only  contraindication  to  operation 
is  the  certainty  of  approaching  death,  expressed  by  a  small  weak  pulse, 
anxious  expression,  dusky  skin,  and  a  composite  of  signs  and  symptoms 
quickly  read  by  the  experienced  surgeon,  but  not  easily  described. 

Preparations  for  Operation. — The  operative  treatment  of  appendicitis 
is  daily  becoming  more  and  more  frequent  as  its  results  appear  more  and 
more  satisfactory.  In  order  to  ascertain  what  proportion  operations  for 
the  removal  of  the  appendix  bear  to  other  surgical  operations  in  our  large 
hospitals,  I  have  collected  statistics  on  the  subject  from  eight  large  ones 
in  New  York,  Philadelphia,  Baltimore,  Boston,  Chicago,  and  found  that 
the  ratio  varied  from  one  in  three  to  one  in  twenty-one,  in  a  total  of  12,516 
surgical  operations. 

Preparation  of  the  Patient.  —  The  preparation  of  the 
patient  is  often  largely  in  the  hands  of  the  medical  man  who  has  first 
seen  the  case,  and  the  wise  physician,  having  in  view  the  possible  necessity 
of  an  incision  in  the  abdominal  wall,  will  avoid  using  any  blistering  applica- 
tion, such  as  cantharides  or  iodine,  which  are  liable  to  be  followed  by  suppu- 
ration, for  it  introduces  a  grave  risk,  namely,  the  danger  of  infecting  the 
abdominal  cavity.  Immediately  preceding  operation,  while  the  active 
preparations  are  tmder  way,  a  small  dose  of  morphine,  \  or  J  of  a  grain  of. 
with  Y^  of  a  grain  of  atropine,  is  often  of  value  in  quieting  the  nervous 
system,  and  preparing  the  patient  to  look  forward  with  equanimity  to 
the  surgical  procedure.  If  the  bowels  are  loaded,  a  small  enema  may  be 
cautiously  given.    All  food  should  be  withheld. 

Cleansing  the  Field  of  Operation  . — The  field  of  opera- 
tion should  be  cleansed  by  scrubbing  the  skin  well  with  warm  water  and 
soap,  applied  with  a  piece  of  gauze  over  the  entire  right  abdomen;   fol- 
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lowing  this,  a  little  alcohol  or  ether  way  be  used  to  remove  fat,  and  a  solu- 
tion of  bichloride  i  :  looo  to  further  sterilize.  The  most  important  feature 
is  the  soap  and  water.  If  an  abscess  is  suspected,  great  care  must  be  exer- 
cised not  to  rub  too  vigorously  for  fear  of  bursting  it.  If  there  is  a  suppu- 
rating area,  following  a  blister  or  a  mustard  plaster,  in  the  line  of  the 
incision,  it  is  best  to  sterilize  it  with  a  strong  solution  of  permanganate  of 
potash  followed  by  one  of  saturated  oxalic  acid,  each  of  them  being  ap- 
plied only  for  a  few  seconds,  and  the  surface  then  scraped. 

Posture  . — ^The  best  posture  for  the  patient  is  the  dorsal  one,  \^ith 
the  right  leg  slightly  flexed.  The  Trendelenburg  posture  is  a  disadvantage 
here.  Sometimes  in  exposing  the  caeciun  and  appendix  it  is  of  material 
assistance  to  elevate  the  right  side  so  that  the  small  intestines  will  gravi- 
tate toward  the  left  and  out  of  the  way. 

Preparation  in  a  Private  House. — Operations  must 
be  done  with  frequency  in  private  houses,  owing  to  the  fact  that  in  a 
large  proportion  of  cases  by  the  time  the  surgeon  arrives  the  condition 
of  the  patient  is  such  as  to  demand  immediate  operation  and  forbid  re- 
moval to  a  distant  hospital.  There  is  no  valid  reason  why,  with  due  pre- 
caution and  a  satisfactory  artificial  light  at  hand,  the  surgeon  should  not 
do  as  good  work  in  the  patient's  house  as  in  a  hospital.  In  an  interval 
operation  the  incision  is  small,  and  when  closed,  sealed,  and  covered  by 
dressings  is  no  more  liable  to  infection  than  a  similar  wound  in  a  hospital. 
If  an  abscess  has  to  be  drained,  it  can  be  done  equally  well  in  either  place. 
Some  surgeons  even  find  the  statistics  of  their  work  done  in  private  houses 
better  than  those  done  in  the  hospital.  In  a  private  house  there  is  more- 
over the  advantage  of  a  w^ell-chosen  trained  nurse  working  in  a  spirit  of 
fidelity  to  both  surgeon  and  patient,  a  thing  not  always  found  in  a  hospital 
where  the  sense  of  personal  responsibility  on  the  part  of  the  attendants  is 
often  didled.  The  disadvantages  of  a  private  house  are  that,  as  a  rule, 
serious  complications  are  not  so  well  provided  for,  moreover  the  siu^eon 
has  scanty  time  in  which  to  visit  his  patients. 

A  well-lighted  room  should  be  chosen  for  operation,  if  possible  near 
the  bath-room.  Abundance  of  hot  water  must  be  available,  and  if  there 
is  sufficient  time,  the  room  should  be  cleaned,  the  floor  scrubbed,  and  after- 
ward a  drugget  laid  upon  it  and  sprinkled.  The  room  must  be  bared  of 
all  unnecessary  articles  of  furniture,  such  as  upholstered  chairs,  pictures, 
and  mantle  ornaments.  A  single  bed  must  be  provided,  standing  at  a 
height  of  26  to  28  inches,  including  the  mattress;  an  ordinary  bed  can  be 
made  to  serve  the  purpose  by  placing  it  on  blocks.  This  will  save  both 
surgeons  and  attendants  much  awkwardness  in  the  subsequent  care  of  the 
wound  and  the  bow^els,  as  well  as  in  bathing  and  turning  the  patient. 
Several  small  tables,  about  3X2  feet,  should  be  brought  in  for  the  instru- 
ments and  dressings,  and  a  bench  or  some  chairs  provided  for  the  basins 
of  w^ater  and  solutions.  The  operating  table,  which  should  be  a  portable 
folding  table  like  that  of  Edebohls,  must  be  sent  in  by  the  siu^eon  himself. 
The  operative  outfit  devised  by  J.  M.  T.  Finney  and  Omar  Pancoast, 
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consisting  of  a  trunk,  the  two  halves  of  which  make  a  long  table  having 
six  legs,  with  the  tray  forming  another  table,  will  sometimes  be  found 
useful  (Johns  Hopkins  Hos,  BulL,  1901,  vol.  12,  p.  207).  A  gas  stove 
and  an  Arnold  or  a  Beckmann  sterilizer  are  necessary  for  the  dressings, 
towels,  and  sheets.  The  surgical  instruments  should  be  sterilized  at  home 
and  packed  ready  to  use  on  taking  them  out  of  the  kit. 

The  instruments  and  other  articles  needed  in  operating  at  a  private 
house  are:  Operating  table;  water  and  solution  basins;  scalpels;  dis- 
secting forceps  (2);  artery-forceps  (12);  retractors;  ligature  and  suture 
materials;  scissors;  needles,  including  fine  intestinal  needles;  needle- 
holders;  gauze  for  packing  and  sponges,  carefully  counted;  iodoform 
gauze  strips  for  drainage,  also  counted ;  hypodermic  syringe ;  chloroform, 
ether,  nitrous  oxide  gas,  cocaine,  and  suprarenal  extract;  apparatus  for 
saline  infusion;  towels  (about  two  dozen);  culture-tube  and  platinum 
loop;  a  bottle  of  formalin  (10  per  cent.)  or  of  alcohol  for  the  appendix. 

Only  a  few  of  these  instruments  require  any  special 
description.    The  most  convenient  retractors  are  those  P 

\\4th  blunt  teeth,  made  in  a  curve.      The  needle-holder     j  4J    m 

is  the  Reiner,  with  the  beak  made  small  in  order  to  hold     V  /     f 

the  needles  without  breaking  them.  For  intestinal  \^  ^^  ** 
suturing  I  use  the  delicate,  round,  French  needles  with  ?,«  98a.— intestinal 
the  split  eye,  and  fine  black  silk  (see  Fig.  98a).  The  *^««°''»  ^""  split 
delicate  forceps  are  of  the  kind  which  I  use  in  intestinal,  The  nccdic  common- 
ureteral,  and  vesical  work  (see  Fig.  90).     On  grasping     ^y.,;*^^,  «  often  finer 

,  .  .    ,        1  i-    1         •     •  •       -I  o         i'      o        still. only  three-fourths 

the  tissues  with  them  but  slight  injury  is  done,  and  at  the  size  here  figured. 
the  same  time  they  are  adapted  to  catch  up  the  tissue 
at  any  point  and  hold  it  for  the  passage  of  the  finest  needles.  The 
mosquito  forceps,  which  I  have  adopted  from  the  surgical  staff  of  the 
Johns  Hopkins  Hospital,  are  convenient  for  grasping  small  vessels  in  deli- 
cate tissues  in  the  peritoneum  or  about  the  base  of  the  appendix.  I  have 
modified  them  for  the  piupose  of  grasping  and  retaining  tissues  by  adding 
a  broad  point  and  several  teeth. 

Ana^thesia. — It  is  unnecessary  to  devote  time  and  space  here  to  the 
discussion  of  the  familiar  anaesthetics,  chloroform  and  ether.  Ether  is  to 
be  preferred  as  a  rule  on  account  of  its  greater  safety,  but  chloroform  is 
the  better  of  the  two  for  children  and  old  people,  as  well  as  when  there  is 
a  tendency  to  bronchitis,  or  in  the  presence  of  nephritis. 

Nitrous  Oxide  Gas. — During  the  past  decade  sundry  efforts  have 
been  made  to  render  the  process  of  ana^sthetization  less  unpleasant  to 
the  patient  and  less  tedious  to  the  operator.  The  one  method  which  has 
proved  itself  satisfactory  is  the  combined  nitrous  oxide  and  ether  method, 
in  which  nitrous  oxide  gas  is  used  to  induce  unconsciousness  and  followed 
by  the  administration  of  ether.  Chloroform  cannot  be  used  under  these 
conditions,  as  it  is  dangerous  to  follow  the  depressing  effects  of  the  partial 
asphyxiation  of  nitrous  oxide  gas  by  such  a  cardiac  depressant. 
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The  rapidity  of  the  nitrons  oxide  method  is  of  advantage  to  the  patient, 
the  surgeon,  and  the  ana^sthetizer ;  since  the  time  required  for  loss  of  con- 
sciousness with  the  gas  is  only  from  one  to  two  and  a  half  minutes  and 
the  time  necessary  to  secure  complete  anaesthesia  from  one  to  five  minutes. 
The  patient  is  also  relieved  from  the  impleasant  sensations  induced  by  the 
administration  of  ether,  and  in  most  cases  suffers  much  less  from  dis- 
agreeable after-effects,  especially  nausea  and  vomiting.  A  further  minor 
benefit  is  the  smaller  quantity  of  ether  required,  the  amotmt  necessary  to 
maintain  imconsciousness  after  anaesthesia  has  been  induced  by  the  gas 
having  been  estimated  at  50  to  70  grams  in  an  operation  lasting  twenty 
minutes,  up  to  300  grams  in  one  lasting  three  hours  and  forty  minutes. 

The  only  difficulties  in  the  use  of  the  method  are  an  occasional  cyanosis 
during  the  administration  of  the  gas  and  an  increased  secretion  of  mucus. 


Fig.  99. — Delicate  Light  Curved  Mouse-tooth  Forceps  for  Picking  up  the  Bowel  and  Holding  it  while 
THE  Sutures  are  Passed.      (Two-thirds  natural  size.) 

A  slight  degree  of  cyanosis  is  inevitable  in  most  cases,  but  if  the  anaesthetizer 
is  experienced  and  skilful,  any  marked  symptoms  of  asphyxia  are  present 
in  but  a  small  number  of  instances.  An  increased  secretion  of  mucus  is 
rare,  and  is  always  much  less  than  after  the  administration  of  ether  alone. 
The  nausea  also  is  undoubtedly  less  and  as  a  rule  is  absent  altogether. 
Too  much  stress  cannot  be  laid  upon  the  fact  that  in  the  use  of  nitrous 
oxide  gas  the  anaesthetizer  should  be  thoroughly  familiar  with  the  method, 
as  upon  this  its  success  largely  depends;  most  of  the  instances  of  failure 
or  of  unpleasant  results  have  been  due  to  lack  of  experience  or  to  want  of 
skill.  It  is  occasionally,  but  rarely,  impossible  to  secure  complete  ana^- 
thesia  with  nitrous  oxide  gas,  owing  either  to  extreme  nervousness  on  the 
part  of  the  patient  or  to  his  being  habituated  to  the  use  of  stimulants. 

I  first  used  this  method  in  my  private  hospital  in  1900,  and  I  have  since 
found  it  most  satisfactory  in  many  hundreds  of  anaesthesias.  A  brief 
account  of  the  results  attending  its  use  during  the  first  eight  months  of 
my  experience  has  been  published  by  my  associate,  T.  R.  Brown  (**0« 
new  methods  of  anesthesia^''  Phila,  Med.  Jour.,  Nov.  3,  1900). 
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Nitrous  oxide  gas  has  also  been  employed  with  good  results  as  the  sole 
anaesthetic  in  prolonged  operations,  such  as  those  for  removal  of  the 
appendix,  where  disease  of  the  kidneys  renders  anaesthesia  by  ether  or 
chloroform  dangerous  to  life.  I  have  tried  it  in  several  cases  of  appendicitis 
when  other  anaesthetics  were  contraindicated  for  this  reason,  with  excellent 
results. 

My  experience  in  this  and  other  cases  has  convinced  me  that  nitrous 
oxide  gas  can  be  employed  as  the  only  anaesthetic  during  long  operations 
with  perfect  safety,  and  I  strongly  recommend  its  use  when  the  existing 
conditions  contraindicate  the  use  of  ether  or  chloroform. 

Cocaine. — It  frequently  happens  that  an  operation  for  appendicitis 
is  advisable  or  necessary  when  the  administration  of  any  general  anaesthetic 
is  contraindicated  by  the  existence  of  morbid  processes,  such,  for  instance, 
as  chronic  pulmonary  or  cardiac  lesions.  Under  these  circumstances  the 
use  of  a  local  anaesthetic,  such  as  cocaine,  becomes  most  valuable.  An 
illustrative  case  is  here  given : 

A  young  man,  twenty-one  years  old,  developed  a  primary  tuberctilosis  of  the  larynx 
at  the  end  of  his  college  career.  The  opportunity  was  offered  him  of  recruiting  in  a  remote 
camp  in  the  Carolina  mountains.  Under  the  advice  of  a  specialist  he  was  desirous  of  taking 
advantage  of  this  opportunity,  but  as  he  had  had  several  attacks  of  appendicitis  during 
the  preceding  year,  the  last  of  considerable  severity,  he  was  afraid  of  being  removed  from 
the  possibility  of  surgical  aid  for  such  a  length  of  time.  As  the  removal  of  the  appendix 
seemed  justified  by  the  circumstances,  and  as  the  condition  of  his  larynx  contraindicated 
the  inhalation  of  either  ether  or  chloroform,  the  appendix,  which  proved  to  be  adherent, 
strictured,  and  filled  by  a  concretion,  was  removed  under  local  cocaine  anaesthesia.  In 
ten  days  he  was  able  to  leave  the  hospital  for  his  proposed  outing. 

The  operation  on  this  particular  patient  was  performed  in  the  spring 
of  1899,  by  Harvey  Gushing,  and,  so  far  as  I  am  aware,  it  was  the  first 
in  which  the  appendix  was  removed  under  local  anaesthesia. 

Diseases  of  the  blood-vessels,  of  the  myocar- 
dium, or  of  the  respiratory  tract,  a  marked  anaemia, 
a  suspected  renal  insufficiency,  an  infectious 
disease,  either  in  itself  the  cause  of  the  local  process  or  merely 
a  concomitant  illness,  and  many  other  conditions  as  well,  might  be  cited 
as  involving  considerable  risk  in  administering  the  usual  anaesthetic. 
The  dangers  arising  from  them  apply,  of  course,  not  only  to  the  opera- 
tion for  removal  of  the  appendix,  but  to  any  operative  procedures  called 
for  during  their  progress.  During  typhoid  fever,  for  example,  it  is  well 
known  that  the  administration  of  ether  or  chloroform  may  have  most 
serious  consequences,  and  only  since  the  introduction  and  general  use  of 
local  anaesthesia  in  these  cases  has  the  high  mortality  rate  following  opera- 
tions for  perforation  and  for  cholecystitis,  as  well  as  for  an  associated 
appendicitis,  been  considerably  lowered.  On  several  occasions,  cases  of 
suspected  typhoid  perforation,  from  the  clinic  of  my  colleague,  W.  Osler, 
have  been  explored  under  a  local  anaesthesia,  and  an  acutely  inflamed 
appendix  found  to  have  occasioned  the  symptoms.  The  removal  of  the 
appendix  in  these  cases  was  not  followed  by  any  fatalities. 
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There  are  three  different  methods  of  using  a  local  anaesthetic  for 
operative  purposes,  but  only  one  of  them  is  widely  applicable  to  the 
operation  in  question: 

I.  Segmental  anaesthesia,  produced  by  lumbar  subarach- 
noid injection  of  the  drug,  which  thus  acts  symmetrically  on  the  posterior 
nerve  roots  of  the  two  sides  up  to  a  variable  segmental  level. 

II.  Regional  anaesthesia,  in  which  a  certain  territorj^  is 
rendered  anaesthetic  by  injection  of  a  solution  of  the  drug  directly  into 
the  peripheral  sensory  nerve  trunks,  at  a  distance  more  or  less  remote 
from  the  operative  field. 

III.  Local  anaesthesia  proper,  in  which  the  tissues  are 
infiltrated  and  divided  as  encountered  in  the  incision. 

The  first  two  of  these  methods  depend  for  their  efficacy  upon  the  phys- 
iologic principle  of  *' blocking"  sensory  impulses,  which  is  a  consequence 
of  the  local  action  of  the  drug. 

Segmental  anaesthesia  has  unfortunately  many  draw- 
backs. In  the  first  place,  it  is  necessary  that  a  solution  of  sufficient  con- 
centration, namely,  i  to  2  per  cent.,  be  introduced  into  the  subarachnoid 
space,  and  toxic  symptoms  are  almost  invariably  seen  after  this,  with  fall 
of  blood-pressure  and  serious  symptoms  of  shock.  The  reasons  which 
contraindicate  a  general  anaesthetic  in  critical  cases  prohibit  spinal  anses- 
thetization  as  well.  Although  it  may  not  be  injudicious  to  employ  this 
method  in  selected  instances,  there  has  been  a  very  natural  reaction 
against  its  indiscriminate  use. 

Regional  anaesthesia,  so  satisfactory  in  certain  operations, 
such  as  herniotomy  or  operations  on  the  neck  or  extremities,  is,  unfor- 
tunately, hardly  applicable  to  removal  of  the  appendix,  when  the  operative 
incision  lies  in  a  territory  overlapped  by  the  lateral  and  anterior  cutaneous 
branches  of  two  or  three  of  the  lower  dorsal  nerves,  each  one  of  which 
would  consequently  have  to  be  separately  anaesthetized  under  the 
borders  of  their  respective  ribs  before  an  analgesic  cutaneous  field  could 
be  assured. 

Operations  for  removal  of  the  appendix  are,  therefore,  restricted  to  the 
infiltration  method,  or  local  anaesthesia  proper, 
and  the  principles  of  technic  belonging  to  it  will  be  briefly  discussed. 

Major  operations  under  local  anaesthesia  are,  generally 
speaking,  considerably  more  difficult  than  those  performed  in  the  usual 
manner.  In  the  first  place,  it  is  distracting  to  the  operator  to  have  a  con- 
scious patient,  and  exhausting  to  be  called  upon,  during  a  procedure  which 
is  necessarily  more  prolonged  than  would  otherwise  be  the  case,  not  only 
to  operate,  but  to  assume  the  responsibilities  of  sustaining  the  patient's 
morale.  This  latter  duty  should  partially  devolve  upon  an  assistant, 
especially  detailed  to  play  the  part  of  a  *'  moral  anaesthetist,'*  w'ho,  by  occu- 
pying the  patient's  attention,  by  encouragement,  and  by  attention  to  his 
occasional  wants,  can  do  much  to  relieve  the  surgeon,  although  the  suc- 
cessful accomplishment  of  the  operation,  especially  in  a  nervous  patieitt. 
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depends  largely  upon  the  moral  influence  of  the  operator  himself.  It  is 
needless  to  say  that  the  sight  of  an  operating  room,  the  noise  of  instru- 
ments, or  anything  else  which  might  shock  the  sensibilities  of  the  patient 
is  to  be  studiously  avoided. 

The  method  of  operating  must  necessarily  be  quite  different  from  that 
commonly  followed.  Painstaking  and  tedious  dissection,  with  absolute 
haemostasis,  must  of  course  be  observed,  since  the  tissues  must  be  kept  dry 
and  free  from  blood-staining,  in  order  that  nerves  and  blood-vessels 
unexpectedly  encountered  need  not  be  divided  and  clamped  in  a  bloody 
a:ngle  of  the  incision.  The  tissues  must  be  handled  with  the  greatest  cir- 
cumspection and  the  usual  rough  methods  of  retraction  and  of  sponging 
are  prohibited.  Familiarity  with  the  neiu^al  anatomy  of  the  region  is 
essential,  a  subject  to  which  far  too  little  attention  is  paid  in  ordinary 
methods  of  operating.  The  accidental  division  or  clamping  of  a  single 
uncocainized  nerve  trunk,  unexpectedly  met  with  in  the  parietal  incision, 
may  promptly  and  completely  exhaust  whatever  inhibition  the  patient 
possesses  long  before  the  peritoneal  cavity  has  been  opened.  Nerve 
trunks  of  any  size  must  be  separately  anaesthetized,  as  the  infiltration 
hardly  suffices  to  benumb  them,  and  difficulties  are  apt  to  arise  because 
vessels  and  nerves  are  likely  to  accompany  one  another.  Moreover,  blood- 
vessels of  any  size  are,  in  themselves,  apt  to  give  pain  when  crushed  with 
forceps. 

A  minimal  solution  of  cocaine,  or  one  of  its  equivalents, 
should  be  used.  E  u  c  a  i  n  e  B  ,  for  example,  is  highly  recommended  by 
many  persons  as  being  less  toxic  and  more  resistant  to  sterilization.  As 
a  matter  of  fact,  however,  such  weak  solutions  are  required  for  infiltration 
purposes  that  toxic  effects  should  never  be  seen,  and  the  drug  withstands 
high  temperatures  sufficiently  well  to  waive  the  latter  objection.  The 
solutions  most  commonly  employed  are  those  advocated  by  Schleich 
(SchmerzloseOperationen.  Vierte  Auftage,  Berlin,  1899),  in  which  the  cocaine 
is  combined  with  small  percentages  of  morphine  and  sodium  chloride. 
Three  such  combinations  are  given  by  him,  varying  only  in  the  percentage 
of  cocaine,  his  No.  2  being  as  applicable  to  the  general  run  of  cases  as  any 
other  preparation:  Cocaine  mur.,  o.i;  Morph.  mur.,  0.02;  Natr.  chlor., 
0.2;  Aq.  destil.  ad  loo.o. 

Weaker  solutions  than  this  i :  1000  formula  may  be  satisfactorily 
employed,  even  up  to  a  o.oi  per  cent,  solution;  as  a  matter  of  fact,  an 
isotonic  saline  solution,  when  infiltrated  so  as  to  produce  a  local  oedema, 
has  a  decidedly  deadening  influence  upon  pain  transmission. 

Necessarily  there  is  always  a  certain  amount  of  pain  inflicted  in  operat- 
ing under  local  anaesthesia,  although  this  becomes  relatively  insignificant 
under  the  management  of  those  experienced  in  its  use.  Ordinarily  no 
adjuvant  to  the  drug  is  called  for  beyond  the  influence  of  moral  suggestion, 
already  emphasized.  Should  such  aids  be  indicated,  however,  it  is  well, 
before  the  operation,  to  administer  hypodermically  a  small  dose  of  morphine 
(J  grain)  and  to  hold  a  chloroform  mask  in  readiness  to  tide  the  patient 
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over  a  difficult  moment  in  the  operation,  such  as  may  be  produced  by  the 
introduction  of  gauze  for  purposes  of  *'  walling  off/*  or  by  the  manipulations 
required  to  free  a  tightly  adherent  appendix.  It  is  astonishing  how  a  few 
whiffs  of  chloroform,  not  even  enough  for  a  **  primary  anaesthesia,'*  will 
suffice  to  accomplish  this  purpose,  and  indeed  a  few  inhalations  of  spirits 
of  ammonia  dropped  on  the  mask  may  be  no  less  efficacious.  The  per- 
formance has  in  consequence  been  often  referred  to  as  the  combined  **  mor- 
phine-cocaine-chloroform'' method  of  anaesthesia. 

There  are  certain  steps  in  the  operative  procedure  itself  where  especial 
precautions  must  be  taken.  To  make  the  skin  incision,  in  the  first  place, 
is  a  simple  matter,  provided  there  has  been  a  linear  wheal  of  local  oedema 
produced  by  the  infiltration.  There  should  be  no  unpleasant  subjective 
sensation  experienced  after  the  first  single  insertion  of  the  needle,  which 
should  be  made  to  follow  the  spreading  oedema  in  the  line  of  proposed 
incision.  An  ordinary  hypodermic  syringe  or  two  will  suffice  for  the  injec- 
tion, although  many  persons  prefer  a  syringe  with  a  larger  barrel,  as  it 
obviates  the  necessity  for  exchanging  or  refilling  the  smaller  instrument. 
The  skin  incision  may  be  made  immediately  after  the  completion  of  the 
subcuticular  infiltration;  the  anaesthetic  endures  long  enough  to  insure 
the  possibility  of  a  painless  closure  at  the  end  of  the  operation,  provided 
a  subcuticular  running  suture  is  used  instead  of  the  through-and-through 
suture,  which  would  penetrate  normal  skin  outside  of  the  oedematized 
strip,  and  so  be  painful. 

The  most  difficult  part  of  the  operation  is  the  parietal  incision  through 
panniculus,  muscle,  and  serosa.  Care  is  necessary  in  going  through  the 
fat,  since  stray  filaments  of  the  cutaneous  nerves  may  be  met  with,  and, 
owing  to  the  impracticability  of  oedematizing  the  tissue,  such  fibres  must 
be  dealt  with  individually.  The  aponeurosis  and  muscle  belly  of  the  exter- 
nal oblique  can  usually  be  opened  painlessly  in  the  direction  of  the  muscle 
bimdlcs,  because  the  chief  nerve  trunks  lie  at  a  lower  level,  namely,  between 
the  trans versalis  and  internal  oblique  muscles.  The. incision  of  election, 
furthermore,  lies  more  or  less  parallel  with  the  direction  of  these  main, 
buried  trunks,  and,  as  a  rule,  midway  between  the  twelfth  thoracic  and 
first  lumbar  nerves,  so  that  the  incision  may  be  carried  directly  down  to 
the  serosa  without  exposing  them.  Whenever  the  incision  is  longer  or 
more  vertical  than  usual,  the  operator  should  watch  for  these  ner\'es,  and 
should  the  McBumey  incision  be  used,  and  the  fibres  of  the  internal  oblique 
be  separated  in  a  line  perpendicular  to  the  more  superficial  opening,  both 
ner\^es  will  almost  invariably  be  encountered.  The  necessity  for  a  clean 
and  bloodless  field  can  thus  be  appreciated.  Should  the  division  of  these 
nerves  be  deemed  essential,  one  or  two  drops  of  a  i  per  cent,  solution  of 
cocaine  may  be  injected  into  the  tnmk,  as  far  dorsally  as  possible;  the 
peripheral  portion,  thus  rendered  anaesthetic,  is  then  divided  where 
necessary. 

The  parietal  layer  of  the  peritoneum,  curiously  enough,  contains  sensory 
fibres,  and  may  need  cocainization,  although  a  simple  incision  through  it. 
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provided  it  is  iininflamed,  does  not  usually  give  much  discomfort.  Dragging 
or  pulling  of  the  peritoneum,  however,  with  retractors  or  with  gauze  is 
painful  and  must  be  avoided  as  much  as  possible. 

The  abdomen  being  opened,  the  viscera  may  be  handled  at  will. 
Observations  under  local  anaesthesia  on  the  parietal  surface  have  shown 
that  the  visceral  serosa  is  completely  devoid  of  sensory  nerves  of  any  sort. 
Lennander  has  especially  called  attention  to  this  point  in  his  ''  Beobach- 
tungen  tiber  die  Sensibilitdt  in  der  BauchhohW  {Mitth,  a,  d,  Grenzg.  d.  Med. 
u,  Chir.y  1902). 

The  appendix,  for  example,  may  be  crushed,  ligated,  or  amputated 
without  the  patient's  being  aware  of  the  slightest  sensation.  The  same 
may  be  said  of  any  portion  of  the  gastro-intestinal  tract,  and  resections 
and  anastomoses  are  common  enough  under  local  anaesthesia.  One  reser- 
vation, however,  must  be  made, — ^namely,  that  any  manipulation  which 
causes  sufficient  tension  upon- the  mesenteric  attachment  of  the  viscera 
will  produce  pain  on  account  of  the  stretching  of  the  adjoining  parietal 
serosa.  This  pain  is  ordinarily  of  a  reflex,  sickening  character,  and  is 
referred  to  the  area  of  distribution  of  the  corresponding  spinal  segments. 
Thus,  in  my  experience,  tension  on  the  mesappendix  occasioned  by  lifting 
the  organ  into  the  wound  previous  to  amputation  may  cause  the  charac- 
teristic epigastric  pain  of  appendical  colic  (see  Head's  Referred  Pain  of 
Visceral  Disease).  In  consequence  of  this,  should  the  appendix  in  an 
interv'al  operation  be  tightly  adherent  to  the  parietal  serosa,  or  should  the 
latter,  in  an  acute  case,  be  inflamed  and  hypersensitive,  a  few  whiffs  of 
chloroform  may  be  necessary  before  liberation  of  the  organ  can  be 
effected. 

Closure  of  the  wound,  as  a  rule,  offers  no  difficulties,  provided  the  skin 
edges  are  approximated  by  a  subcuticular  suture  not  passing  beyond  the 
area  of  original  oedematization,  which  remains  insensitive  for  an  hour  or 
two. 
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OPERATIVE  TREATMENT. 

INCISIONS. 

It  may  be  laid  down  as  a  general  rule  that  the  appendix  can  be  reached 
in  all  cases  where  a  liberal  incision  is  made  anywhere  in  the  right  lower 
quadrant  of  the  abdomen ;  that  is  to  say,  in  the  space  included  within  the 
triangle  indicated  by  a  line  drawn  (a)  from  the  umbilicus  to  the  symphysis, 
(b)  from  the  symphysis  along  Poupart's  ligament  to  the  anterior  superior 
iliac  spine,  (c)  from  the  umbilicus  around  to  a  point  on  the  crest  of  the  ilium 
midway  between  the  anterior  and  posterior  superior  spines  (see  Fig.  loo). 
No  one  form  of  incision  is  best  in  all  cases,  for  its  location  must  be  adapted 
to  the  condition  of  the  abdominal  wall  and  to  the  stage  and  peculiarities  of 
the  disease.  If  the  abdominal  wall  is  rigid  and  thick,  it  is  easier  to  reach 
the  appendix  when  the  incision  is  made  directly  over  it ;  if  the  wall  is  lax, 
however,  and  an  incision  is  made  anywhere  in  the  lower  quadrant  of  the 
abdomen  or  even  in  the  median  line,  the  wall  can  be  retracted  so  as  to 
bring  the  appendix  into  the  opening.  Whenever  the  local  signs,  such  as 
swelling,  tenderness,  redness,  and  oedema,  are  pronounced,  they  should 
detennine  the  site  of  the  incision.  In  cases  in  which  swelling  is  pronoimced, 
the  incision  should  be  over  its  most  prominent  part,  rather  to  the  outside, 
especially  if  there  is  a  sausage-shaped  mass  or  plastron.  When  there  is  no 
swelling  but  localized  tenderness  in  the  right  iliac  fossa,  the  incision  should 
be  made  at  some  point  between  the  right  rectus  muscle  and  Poupart's  lig- 
ament. If  the  pains  persistently  follow  one  particular  direction,  as  upward 
toward  the  liver  or  backward  toward  the  kidney,  the  operator  wU  do  well 
to  bear  this  in  mind,  and  make  his  incision  as  much  as  possible  over  the 
course  of  pain,  since  the  appendix  will  probably  be  found  in  this  situation. 
If  the  pain  is  situated  in  the  back,  the  appendix  may  lie  behind  the  caecum, 
or  to  its  outer  side,  and  it  is  best  to  make  the  incision  posteriorly,  and 
work  up  behind  the  cajcum.  The  location  of  the  important  nerve  trunks 
and  blood-vessels  encountered  in  making  the  various  incisions  is  shown 
in  Fig.  loi. 

The  conditions  necessitating  operation  must  also  influence  the  choice 
of  incision.  From  this  stand-point  operations  for  removal  of  the  appendix 
may  be  classified  under  three  heads : 

1.  The  exposure  and  removal  of  the  appendix  for  disease  confined  to 
the  organ  itself.  In  this  case  the  incision  is  usually  made  at  some  point 
over  or  near  the  right  iliac  fossa. 

2.  The  incidental  examination  and  removal  of  the  appendix  during 
an  operation  undertaken  for  morbid  conditions  elsewhere,  such  as  gall- 
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Fio.  loo. — Showing  the  Muscular  an'd  Tendinous  Structurbs  Involved  in  Making  the  Various 

Incisions. 
On  the  right  side  the  panniculus  is  removed,  exposing  the  intact  superficial  muscle,  the  external  oblique, 
and  the  rectus  in  its  sheath.    On  the  left  the  various  muscular  structures  are  seen  in  their  mutual  relations  in 
seveial  layers. 
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Pig.  ioi. — Rbprbsbntinc  thb  Principal  Artbrial  and  Nbrvb-trunks  op  thb  Right  Abdominal  Wall. 
The  larger  trunks  running  obliquely,  in  the  direction  of  the  ribs  extended,  are  found  between  the  internal 
oblique  and  transversalis  muscles.  The  smaller  branches  given  off  by  these  pass  out  toward  the  skin  or  deeper 
Into  the  transversalis.  The  deep  epigastric  and  the  deep  circumflex  iliac  arteries  pass  in  under  the  surface  ol 
the  abdominal  wall.  The  arrows  at  a  and  b  indicate  the  position  of  McBumey's  and  Battle's  incisions  respec- 
tively. It  is  of  great  importance  to  avoid  dividing  any  of  these  major  nerve  tnmks  in  making  the  incision;  this 
is  best  effected  by  blunt  dissection. 
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stones,  floating  kidney,  inguinal  hernia,  or  disease  of  the  pelvic  organs. 
The  question  then  is  how  to  utilize  an  incision  made  for  another  purf)ose, 
in  order  to  remove  the  appendix  at  the  same  time. 

3.  The  removal  of  the  appendix  during  operations  rendered  necessary 
by  disease  of  another  organ,  which  disease,  there  is  reason  to  suspect,  is 
secondary  to  inflammation  of  the  appendix.  In  such  cases  the  compli- 
cation may  be  situated  at  some  distance  from  the  appendix,  and  the  choice 
of  incision  must  then  be  governed  by  the  necessity  of  relieving  both 
conditions,  if  possible. 

A  nimiber  of  different  incisions  have  been  employed  by  surgeons  of 
ability  and  experience,  and  I  think  it  well  to  give  here  a  brief  description  of 
some  of  these  with  a  few  words  on  the  special  field  of  usefulness  in  each  case. 

Median  Incision. — (See  Fig.  102,  a  a.)  This  was  the  form  of  incision 
employed  in  all  the  earliest  coeliotomies  for  removal  of  the  appendix.  So 
soon,  however,  as  the  operation  promised  to  be  frequently  employed,  the 
utility  of  an  incision  in  the  median  line  began  to  be  questioned,  and 
as  early  as  1888  there  was  a  general  consensus  of  opinion  in  favor  of  aban- 
doning it  for  some  form  of  lateral  incision,  either  vertical  or  oblique  {Trans. 
Amer.  Surg.  Assoc,  1888,  vol.  6,  p.  413).  The  advantages  of  the  median 
incision  are  that  no  nerves  or  important  blood-vessels  are  encountered, 
and  the  closure  of  the  wound  is  easily  effected ;  it  also  permits,  in  women, 
an  easy  inspection  of  and  operation  upon  all  the  pelvic  viscera.  Its  dis- 
advantage is  its  distance  from  the  iliac  fossa,  which  often  necessitates 
undue  traction  to  bring  the  appendix  into  view,  a  serious  drawback  when 
the  appendix  is  adherent  or  the  mesocolon  short.  In  cases  where  the  abdom- 
inal walls  have  been  stretched  by  a  pelvic  tumor  or  by  repeated  pregnancies, 
the  right  margin  of  the  incision  is  easily  drawn  over  and  the  right  iliac 
fossa  fully  exposed,  but  when  the  abdominal  walls  are  rigid  and  thick,  as 
in  a  nullipara  or  in  a  man,  the  median  incision  offers  a  bad  route.  It  is 
never  now  deliberately  used  for  the  purpose  in  an  uncomplicated  appen- 
dicitis. It  may,  however,  be  employed  with  advantage  for  the  inspection 
and  removal  of  the  appendix  in  all  cases  where  chronic  appendicitis  com- 
plicates some  graver  affection,  as,  for  example,  an  ovarian  tumor,  a  fibroid 
uterus,  or  tubal  and  ovarian  disease  on  the  right  side.  The  peculiarity  of 
the  median  incision  when  used  under  these  conditions  is  that  it  must  be 
a  long  one,  and  should,  as  a  rule,  extend  not  less  than  two-thirds  or  three- 
fourths  of  the  way  up  to  the  umbilicus,  in  order  to  allow  the  right  border 
of  the  incision  to  be  drawn  sufficiently  far  over  to  the  right  iliac  fossa  to 
bring  the  appendix  within  easy  reach. 

Vertical  Incision. — (Fig.  102,  b  b.)  Incision  5  to  8  cm.  in  length,  along 
the  outer  border  of  the  right  rectus  muscle.  The  advantages  of  this  incision 
are  that,  as  the  deep  tissues  are  purely  tendinous,  the  hemorrhage  is  slight, 
and  the  closure  of  the  wound  easy  and  satisfactoiy.  Its  disadvantages 
are  that  often  it  is  not  directly  over  the  site  of  the  appendix,  and  therefore 
the  operator  in  many  cases  works  awkwardly.  Moreover,  drainage  is  some- 
times difficult.    The  vertical  incision  was  that  employed  by  Morton,  by 
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Sands,  and  by  other  of  the  earhest  operators  in  this  country.  It  was  intro- 
duced into  Germany  by  Schuller  {Arch.  f.  klin.  Chir.,  Berlin,  1889,  p. 
845),  and  is  called  by  Krogius  **Schuller's  incision." 

Sonnenburs:*s   Incision. — (See  Fig.    102,  g  g.)      {Perityphlitis,    1900,  p. 
324.)    The  incision  is  made  close  to  the  ilium,  down  to  Poupart's  ligament. 


Fig.   102. — Cadaver  Showing  the  Location  op  the  Various  Incisions  por  the  Removal  op  the  Appendix 
IN  THE  Right  Lower  Quadrant  op  the  Abdomen. 

The  body  wall  is  represented  as  semitransparent  in  order  to  show  the  position  of  the  underlying  viscera, 
a,  Median  incision;  6.  Lennander  and  Schuller  (vertical  incision);  c,  Battle's  incision;  d,  Morris:  e.  Fowler's 
oblique  incision  with  extensions;  /,  McBumey;  g.  Sonnenburg.  solid  line — skin  incision,  dotted  line — deep  in- 
cision along  Poupart's  ligament;   h,  Edebohls'  incision  for  both  kidney  and  appendix. 


It  is  seldom  necessary  to  divide  the  epigastric  artery.  The  layers  divided 
are :  The  skin,  the  superficial  fascia,  the  external  oblique  muscle,  the  internal 
oblique  muscle,  the  transverse  muscle,  the  transverse  fascia,  and,  finally, 
the  peritoneum.  A  branch  of  the  circumflex  arter\^  must  usually  be  tied 
off,  and  also  a  large  vein  which  runs  outward  in  the  direction  of  the  incision. 
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G.  R.  Fowler's  Incision. — (Oblique  Incision,  Treatise  on  Appendicitis, 
1894,  p.  156.)  (See  Fig.  102,  e  e.)  Incision  two  to  three  inches  long,  the 
middle  of  which  intersects  at  right  angles  an  imaginary  line  drawn  from 
the  right  anterior  superior  iliac  spine  to  the  umbilicus.  The  direction  of 
the  incision,  therefore,  is  not  quite  parallel  to  Poupart's  ligament,  though 


Fig.  103. — McBurnby's  Incision  (II). 

Skin  retracted,  exposing  the  external  oblique  muscle  and  its  aponeurosis;  the  muscular  fibres  are  only 
fotmd  in  the  upper  half  of  the  exposed  area.  The  division  is  made  in  the  line  indicated  by  the  separation  of 
the  fibres  in   the  figure. 


it  is  frequently  spoken  of  as  being  so.  The  structures  divided  are  the 
skin,  the  superficial  fascia,  the  external  and  internal  obhque  and  the  trans- 
versalis  muscles,  the  transversalis  fascia,  and  the  peritoneum.  It  has  the 
advantage  of  giving  ready  access  to  the  appendix  and  of  being  easily 
extended  upw^ard  or  downward;  however,  it  is  frequently  followed  by 
hernia  in  cases  requiring  drainage. 
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Roux's  Incision. — (Rev.  med.  de  la  Suisse  Rom.,  i&go,  vol.  4,  p.  325.) 
The  oblique  incision  was  introduced  into  France  by  Roux,  with  a  slight 
variation  in  method  by  which  the  peritoneum,  w^hen  it  is  reached,  is  incised 
only  in  the  superior  external  part  of  the  wound  just  over  the  caecum,  and 
not  enlarged  unless  it  is  necessary  to  do  so. 


:  90t>      ■ 


Fig.  104. — McBurney's  Incision  (III). 

Showing  the  skin  with  the  external  oblique  muscle  retracted,  and  exposing  the  internal  oblique,  which  i» 
also  shghtly  drawn  apart  in  the  direction  of  the  incision  about  to  be  made,  exposing  the  transversalis  muscle 
below.  The  fibres  are  divided  where  they  are  longest.  The  important  point  at  this  stage  of  the  operation  n  to 
avoid  injury  to  the  nerve  trunks  readily  found  crossing  the  upper  and  lower  portions  of  the  field.  An  injurv  to 
the  muscular  or  cutaneous  branches  of  the  twelfth  nerve  is  followed  by  muscular  paralysis  or  by  an  anaesthetic 
area  over  the  zone  indicated.  Injury  to  the  ilio-hypogastric  nerve,  seen  just  above  the  ilio-inguinal.  produces 
similar  disturbances  in  the  lower  zones  of  the  rectus  and  the  skin.  The  arrangement  shown  is  that  most  com- 
monly found. 

C.  McBurney's  Incision. — (** Gridiron.")  {Ann.  Surg.,  July,  18Q4,  p. 
38.)  Incision  about  four  inches  long,  crossing  at  right  angles  an  imaginary 
line  drawn  from  the  right  anterior  iliac  spine  to  the  umbilicus,  the  upper 
third  of  the  incision  lying  above  the  line.     (See  Fig.  102,  f  f.)    The  section 
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of  the  external  oblique  muscle  must  correspond  with  that  of  its  aponeu- 
rosis, no  fibres  being  cut  across.  (See  Fig.  103.)  The  edges  of  the  external 
oblique  are  then  pulled  apart  by  retractors  in  order  to  expose  the  internal 
oblique,  whose  fibres,  as  well  as  those  of  the  underlying  transversalis  muscle, 
are  now  separated  with  a  blunt  instrument  in  a  direction  parallel  to  their 
course,  which  is  nearly  at  right  angles  to  the  incision  previously  made  in 


Fig.  105. — McBurney's  Incision  (IV). 

Showing  the  excellent  exposure  of  the  csecum  and  structures  adjacent  to  the  appendix.  The  size  and  posi- 
tion of  the  opening  can  be  materially  altered  to  meet  changing  conditions,  such  as  an  abnormally  placed  appendix, 
by  traction  in  one  or  another  direction. 


the  external  oblique.  (See  Fig.  104.)  Not  more  than  an  occasional  muscle 
fibre  need  be  cut.  The  edges  of  the  opening  are  then  separated  by  blunt 
retractors,  thus  exposing  the  transversalis  fascia,  which  is  divided  in  the 
same  line  as  the  muscle.  Finally,  the  section  of  the  peritoneum  is  made. 
The  perfect  exposure  secured  in  this  way  is  shown  in  Fig.  105.  After  the 
appendix  is  removed,  the  wound  in  the  peritoneum  is  closed  by  suture; 
the  fibres  of  the  transversalis  and  of  the  internal  oblique  fall  together  as 
soon  as  the  retractors  are  withdrawn,  and  their  closure  is  made  complete 
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by  a  couple  of  fine  catgut  stitches.  The  wound  in  the  external  oblique  is 
sewed  with  catgut  from  end  to  end.  This  method  was  devised  for  the 
purpose  of  obviating  the  occurrence  of  hernia,  a  common  sequela  after 
vertical  or  oblique  incisions.  The  abdominal  wall  owes  its  strength  largely 
to  the  gridiron-like  arrangement  of  its  muscular  and  tendinous  fibres,  and 
as  in  this  operation  these  fibres  are  not  cut  but  separated,  their  normal 
arrangement  is  not  disturbed,  and  the  strength  of  the  wall  after  the  oper- 
ation is  finished  is  almost  as  complete  as  if  no  operation  had  been  done. 
This  method  possesses  the  additional  advantage  of  causing  no  bleeding 
except  from  the  incision  in  the  skin,  and  little  or  no  post-operative  pain. 


OA  "fe  cft- 


Pig.  io6. — Finkey's  Incision. 

Showing  marked  disassociation  of  skin  and  muscle  incisions  for  the  purpose  of  protecting  the  deep  wound. 
The  deep  incisions  are  those  which  are  displaced. 


since  no  nerves  nor  muscle  fibres  need  be  divided.    Finney's  modification 
of  the  McBuRNEY  incision  is  shown  in  Fig.  io6. 

Incision  in  tlie  Semilunar  Line. — (See  Fig.  102,  c  c.)  (Battle,  Brit, 
Med.  Jour.,  1895,  vol.  2,  p.  1360.)*  This  is  a  vertical  incision  of  variable 
length  in  the  right  iliac  region,  following  the  direction  of  the  linea  semi- 
lunaris. The  middle  of  the  incision  corresponds  to  a  point  where,  in  the 
opinion  of  the  surgeon,  the  appendix  will  be  found.  The  skin  and  the  sub- 
cutaneous tissue  are  incised,  and  the  aponeurosis  of  the  external  oblique  is 

♦Battle's  original  publication  in  1895  was  very  brief,  scarcely  more  than  a  note,  and 
possibly  for  this  reason  was  almost  entirely  overiooked.  After  the  appearance  of  other 
claims  he  published  a  second  paper  describing  his  method  at  greater  length  {Brit.  Med. 
Jour.,  1897,  vol.  I,  p.  965). 


Digitized  by 


Google 


OPERATIVE  TREATMENT 


287 


exposed  as  it  spreads  over  the  rectus  muscle.  The  outer  part  of  the  sheath 
of  the  right  rectus  is  then  incised,  and  the  muscle,  having  been  separated 
from  the  sheath  with  the  forefinger,  is  drawn  toward  the  median  line.  (See 
Fig.  107.)  On  retracting  the  muscle  the  deep  epigastric  artery  is  seen 
lying  on  its  posterior  sheath,  but  this  is  easily  avoided.    The  thin  posterior 
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Pig.  107. — Incision  in  Semilunar  Line  Opening  the  Rectus  Sheath  and  Exposing  the  Deep  Epigastric 
Vessels  under  the  Retracted  Rectus  Muscle. 

Note  carefully  the  nerves  exposed  and  implicated.    The  subsequent  incision  through  the  posterior  sheath  of  the 

rectus  is  indicated  by  the  vertical  line. 


sheath  of  the  rectus,  the  subperitoneal  tissue,  and  the  peritoneum  are  all 
divided  to  the  full  extent  of  the  incision.  After  removal  of  the  appendix, 
the  wound  is  closed  by  interrupted  silk  sutures  in  three  layers  from  behind 
forward.  The  posterior  part  of  the  sheath  and  the  structures  behind  the 
muscle  are  brought  together  in  one  line  of  sutures,  after  which  the  rectus 
muscle  is  allowed  to  return  to  its  normal  position.  (See  Fig.  108.)  The 
anterior  part  of  the  sheath,  with  its  external  oblique  aponeurosis,  is  next 
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sutured,  and  finally  the  subcutaneous  tissue  and  the  skin.  This  method 
has  the  same  advantage  as  that  of  McBurney,  namely,  the  avoidance  of 
hernia  as  a  post-operative  sequela.  It  has  also  the  same  disadvantage 
of  requiring  a  slightly  longer  time  than  the  simpler  operations. 


0»epep'g»*tTic  v»fs«U 


^hesfti  ofwctu^ 


Fio.  io8.— Showing  the  Division  op  thb  Strata  of  the  Abdominal  Wall  in  the  Incision 
OVER  tub  Semilunar  Line. 

The  upper  figure  shows  the  direction  taken  in  the  incision,  while  the  lower  shows  the  tissue  divided  and  retracted. 


This  incision  has  also  been  independently  advocated  by  Kammerer 
(Ann.  Surg.,  1897,  vol.  26,  p.  225);  Jalaguier  (Presse  med.,  1897,  vol.  ;;, 
p.  53);  and  Lennander  (Centralbl.  f.  Chir.,  1898,  vol.  25,  p.  90). 

R.  T.  Morris's  Incision. — (Short  Incision.)  {Med.  News,  April  7,  1894). 
(See  Fig.  102,  d  d.)  Incision  ij  inches  long  exactly  over  the  site  of  the 
appendix  in  a  line  following  the  direction  of  the  external  oblique  fibres. 
The  distal  end  of  the  incision  terminates  at  the  right  margin  of  the  right 
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rectus  muscle.  After  cutting  the  skin  the  muscles  and  fascia  are  separated 
by  blunt  dissection.  The  transversalis  fascia  and  the  peritoneum  are  then 
picked  up  on  a  hook,  and  a  guy-line  made  of  a  strong  thread  of  catgut  is 
passed  through  them.  A  forceps  is  then  snapped  on  the  loose  end  in  order 
to  keep  the  guy-line  out  of  the  way,  and  left  there  until  the  woimd  is  closed. 
After  the  removal  of  the  appendix  the  retracted  margins  of  the  divided 
transversalis  and  the  internal  oblique  aponeurosis,  as  well  as  the  peritoneum, 
are  brought  up  into  sight  by  traction  on  the  guy-line.  They  are  then  closed 
with  one  suture  of  catgut;  the  guy-line  is  cut  away,  and  the  external 
oblique  with  its  aponettrosis  is  closed  with  one  or  two  tminterrupted  sutures. 
While  the  skin  is  being  closed  it  is  kept  on  the  stretch,  and  care  is  taken 
not  to  include  any  fat  in  the  suture.  The  advantage  of  so  short  an  incision 
is  that  it  reduces  the  length  of  convalescence,  the  patient  being  in  bed  only 
one  and  a  half  weeks,  and  that  it  leaves  an  almost  imperceptible  scar.  It 
is  unavailable  where  there  is  pus  or  when  complications  are  present.  The 
right  tube  and  ovary  and  the  posterior  surface  of  the  uterus  are  all  that 
can  be  explored  through  this  incision.  The  disadvantages  and  dangers  of 
it  He  in  the  fact  that  unexpected  conditions  are  very  often  encotmtered, 
and  the  peritoneum  as  well  as  the  wound  is  seriously  contaminated  before 
the  operator  is  aware  of  the  fact. 

Q.  M.  Edet)ohls*s  Incision. — (Lumbar.)  {Amer,  Jour,  Obst.,  1895,  p. 
165.)  (See  Fig.  102,  h  h.)  This  incision  is  employed  only  when  the  appendix 
is  removed  during  an  operation  undertaken  for  suspension  of  the  kidney. 
The  incision  is  the  same  as  for  a  suspensory  operation,  but  it  is  extended 
farther  down  across  the  loin  in  the  direction  of  the  anterior  abdominal  wall, 
so  as  to  bring  the  anterior  portion  of  the  incision  into  relation  with  the 
peritoneal  cavity  and  the  ascending  colon.  The  peritoneum  is  then  opened 
to  the  outside  of  the  ascending  colon.  This  method  is  never  indicated 
except  as  an  accompaniment  to  right  nephropexy. 

My  own  custom  is  to  use  McBurney's  incision  when  no  pus  is 
present,  as  is  the  case  in  most  interval  operations,  and  Battle's  (semilunar) 
incision  when  an  abscess  must  be  evacuated  and  there  is  necessity  for 
extensive  packing  with  gauze.  In  exceptional  cases,  when  there  exists  a 
mass  of  peculiar  form  or  location  and  the  diagnosis  is  uncertain,  I  some- 
times find  it  advantageous  to  make  two  incisions.  The  first,  which  is  purely 
for  exploration,  corresponds  to  Battle's  incision.  After  finding  the  exact 
location  of  the  mass  and  its  relation  to  the  peritoneum,  a  second  incision 
is  made  over  the  mass  or  somewhat  laterally  to  it,  while  one  hand  is  inserted 
through  the  exploratory  wound  for  guidance.  Before  the  infected  area  is 
entered  the  first  incision  is  closed. 

Closure  of  the  Incision. — After  a  perfectly  aseptic  operation  the  incision 
should  be  closed  by  means  of  cumol  catgut  or  fine  silk,  the  tissues  being 
united  layer  by  layer  in  an  order  the  reverse  of  that  in  which  the  incision 
was  made.  The  peritoneum  should  be  closed  by  a  continuous  catgut  suture. 
The  transversalis  muscle  is  rarely  sufficiently  developed  to  call  for  a  special 
suture.    After  this  the  internal  oblique  is  united,  preferably  by  interrupted 
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sutures.  The  external  oblique  then  follows,  its  aponeurosis  being  united 
by  interrupted  sutures.  Lastly,  the  skin  wound  is  closed  by  a  continuous 
subcuticular  suture  of  catgut,  silkworm-gut,  or  silver  mre.  In  all  doubtful 
cases  it  is  best  to  close  the  wound  only  in  part,  leaving  an  opening  for 
drainage.  The  dictum  of  A.  Worcester,  of  Waltham,  Mass.,  uttered  on 
this  subject  over  fifteen  years  ago,  is  the  opinion  of  all  experienced  sttrgeons 
to-day :  **Many  a  patient  has  been  sacrificed  after 
an  otherwise  good  operation  by  the  close  suturing 
of  the-abdominal  wound'*  {Bost.  Med.  and  Surg.  Jour.,  Aug. 
4,  1892).  C.  P.  Noble  lays  great  stress  upon  the  overlapping  of  the  tissues 
as  an  important  factor  in  the  subsequent  strength  of  the  abdominal  wall 
(Amer.  Jour.  Obst.,  1897,  No.  4). 

REMOVAL  OF  THE  APPENDIX. 

Two  things  must  be  striven  for  in  the  surgical  technique  of  the  removal 
of  the  appendix :  First,  to  make  the  operation  as  easy  and  safe  as  possible 
in  the  hands  of  experienced  surgeons ;  second,  to  convert  the  complex  into 
the  simple. 

Exposure  of  the  Appendix. — ^The  first  care  of  the  surgeon  after  opening 
the  abdominal  cavity  should  be  to  explore  the  area  surrotmding  the  caecum, 
in  order  to  note  the  presence  of  swelling  or  induration,  as  well  as  of  intes- 
tinal or  omental  adhesions.  The  following  local  conditions  may  give  rise 
to  an  error  in  diagnosis: 

A  tumor  of  the  right  ovary. 
Inflammation  of  the  right  ovary  or  tube. 
Extra-iiterine  pregnancy. 
Worms  in  the  intestinal  canal 
A  Meckel's  diverticulum. 
A  stone  in  the  right  ureter. 
A  movable  right  kidney. 
Intestinal  and  omental  adhesions. 
Stones  in  the  biliary  tract. 

An  error  is  most  likely  to  occur  in  cases  of  right-sided  pain  in  women, 
and  here  the  first  step  should  be  to  always  examine  the  condition 
of  the  tube  and  ovary  on  the  right  side.  A  movable 
kidney  is  frequently  mistaken  for  an  appendicitis,  and  when  there  is  no 
visible  affection  of  the  appendix  the  kidney  should  be  grasped  and  the 
extent  of  its  mobility  tested  by  gentle  traction.  The  gall-bladder 
will  in  some  instances  be  found  to  contain  stones  the  removal  of  which  will 
clear  up  the  diagnosis.  Intestinal  and  omental  adhesions 
should  always  be  sought  out  and  separated  if  present.  The  right  ure- 
ter can  be  inspected  on  the  pelvic  brim  just  to  the  inside  of  the  ovarian 
vessels;  if  there  is  a  stone  at  this  point,  it  can  readily  be  seen,  and  if 
it  is  lower  down,  the  ureter  will,  as  a  rule,  be  foimd  dilated.    Round 
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worms  are  sometimes  felt  through  the  wall  of  the  small  intestine,  and 
can  be  killed  by  squeezing  or  needling,  after  which  the  dead  worms  will 
be  found  in  the  stools.  A  MeckeFs  diverticulum  should  be  looked  for 
along  the  free  border  of  the  ileum,  beginning  at  the  valve  and  examining 
the  bowel  for  a  distance  of  three  feet  or  more.  The  symptoms  of  an  inflamed 
or  perforated  Meckel's  diverticulum  are  often  precisely  the  same  as  those 


Pio.  109. — Thb  Appendix  hbrb  Libs  in  a  Largb-mouthed  Retrocecal  PocKEr. 

In  this  case  the  border  of  the  omentum  was  adherent  on  the  outer  side  of  the  sac,  and  is  indicated  by  the 
little  remaining  mass.  The  significance  of  this  position  of  the  appendix  in  relation  to  abscess  is  evident.  Note 
the  well-developed  appcndico-ovarian  ligament  pathologically  produced.     (Natural  size.) 


arising  from  an  appendix  similarly  affected.  In  all  cases  in  which  the 
abdomen  is  opened  for  appendicitis  the  appendix  must  be  removed  when 
it  can  be  found,  whether  it  appears  normal  or  not,  for  strictures  and 
minute  ulcerations  of  the  mucosa  may  be  present  which 
produce  no  alteration  of  the  peritoneal  surface  recognizable  to  the  naked  eye. 
In  a  favorable  case  the  appendix  may  slip  out  of  the  incision  at  once ; 
if  it  does  not  do  this,  it  must  be  sought  for  by  feeling  with  the  thumb  and 
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forefinger,  the  taenia  muscle  serving  as  a  guide.  Sometimes,  however,  a 
band  passes  from  the  taenia  across  the  caecum,  which  tends  to  mislead  the 
operator  very  seriously  in  looking  for  the  appendix,  should  it  lie  behind 
the  caecum  and  beneath  the  ileum.  Search  should  always  be  directed  to 
the  iliac  fossa  below  the  caecum ;  then  to  the  pelvic  cavity,  where  the  appen- 
dix may  sometimes  be  found  hanging  over  the  brim  of  the  pelvis,  or  even 
along  it ;  then  to  the  inner  side  of  the  caecum  in  the  angle  between  the  caectmi 
and  the  ileum;  then  to  the  outer  side  of  the  caecum  (see  Fig.  109);  and, 
finally,  to  the  posterior  part  of  the  caecum.  If  the  appendix  occupies  the 
retrocaecal  position,  as  it  does  in  a  large  number  of  cases,  it  is  discovered, 
after  the  exclusion  of  other  positions,  by  lifting  up  the  caecum  with  the 
taenia  muscles  in  view,  and  inspecting  the  point  at  which  the  appendix 
disappears  behind  the  bowel.  If  the  appendix  is  of  the  retrocaecal  extra- 
peritoneal type,  it  is  then  exposed  to  view  by  incising  the  caecum  on  its 
outer  side,  and  detaching  the  bowel  from  the  iliac  fossa  until  the  whole 
posterior  surface  of  the  caecum  lies  bared.  An  extreme  case  of  this  type 
is  shown  in  my  **  Vermiform  Appendix,*'  p.  542,  Fig.  255,  in  which  the 
appendix  could  only  be  brought  to  view  by  an  extensive  dissection,  begun 
on  the  outer  surface  of  the  caecum  and  colon  and  carried  inward.  Another 
unusual  case,  in  which  the  appendix,  although  intraperitoneal,  lay  com- 
pletely to  the  inner  side  of  the  caecum  and  colon,  is  shown.  An  interesting 
group  of  cases  is  formed  by  appendices  trapped  within  peri- 
toneal recesses  and  pockets,  as  shown  in  Fig.  76,  p.  109. 
Such  a  case  has  recently  been  reported  to  me  by  Dr.  J.  Halpexxy  of 
Winnipeg,  Manitoba.  A  girl  of  twenty  had  a  colicky  pain  over  the  appen- 
dix, but  there  had  been  no  previous  attacks.  At  operation,  the  appendix, 
shrunken  and  doubled  upon  itself  so  that  its  limien  was  completely  occluded, 
was  found  in  a  pouch  formed  by  a  wing  of  slightly  fibrous  tissue  joining  the 
caecum  to  the  colon.  There  were  very  few  adhesions.  Search  for  the  appen- 
dix must  always  be  carried  on  with  the  utmost  caution,  and  the  operator 
should  be  ever  on  his  guard,  since  the  incautious  lifting  of  a  loop  of  bowel 
or  the  separation  of  some  trifling  adhesion  may  prove  sufficient  to  let  loose 
the  contents  of  an  abscess,  hitherto  scarcely  restrained  by  an  insufficient 
barrier.  In  order  that  the  operator  may  carry  clearly  in  mind  the  various 
sites  in  which  the  appendix  may  be  found,  as  well  as  the  different  attach- 
ments, as  he  opens  the  abdomen  to  find  and  remove  it,  a  graphic  presenta- 
tion of  these  varying  positions  is  given  in  Fig.  iii. 

Operations    for  the  removal  of    the   appendix  may  be  divided    into 
two  classes: 

1 .  Typical — In  which  the  infection  is  localized  in  the  appendix  and  can 

be  readily  isolated  from  surrounding  structures. 

2.  Atypical — (a)  In  which  the  appendix  is  densely  adherent  to  some 

other  structure,  (b)  In  which  the  appendix  lies  behind  the  caecum. 
(c)  In  which  the  disease  of  the  bowel  is  not  limited  to  the  appen- 
dix, but  involves  the  adjacent  part  of  the  caecum  as  well. 
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Fig.  ho. — Embryonic  Displacbmbnt  of  the  Appbndix.  which  is  Buried  in  Adhesions  Uniting  the  Colic 
Plbxurb  to  thb  Gall-bladder,  and  is  bound  down  to  Pre-rbnal  Peritoneum. 

This  picture  is  invaluable  in  explaining  the  occasional  association  of  appendicitis  with  cholecystitis  and  pye- 
litis. Autopsy  December  a,  1901.  J.  G.,  col.,  act.  fifty-five.  Carcinoma  of  stomach,  metastases.  (Three- fourths 
natural  size.) 
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Typical  Operations  for  Removal  of  the  Appendix. —  The   one    feature 
common  to  all  operations  for  removal  of  the  appendix  is  the  ligation  of  the 


Fig.  III. — ^A  Collective  Picture  Showing  the  Various  Points  of  Attachments  or  the  Vermiform 
Appendix  to  Gall-bladder,  Kidney,  Abdominal  Wall,  Ileum,  Uterus  and  Adnbxa.  Sigmoid  Flexure. 
Bladder,  and  Hernial  Sac. 

mesappendix  so  as  to  control  the  vessels.    This  ligation  begins  on  the  free 
border,  so  as  to  control  the  vessels  of  the  mesentery,  and  is  continued  onward 


Digitized  by 


Google 


OPERATIVE  TREATMENT 


295 


as  far  as  the  caeco-appendical  angle,  a  little  on  to  the  surface  of  the  appen- 
dix. It  is  important  for  the  surgeon  to  familiarize  himself  wth  the  varying 
conditions  in  the  vascularization  of  the  appendix  and  the  adjacent  caecum, 
in  order  that  the  ligatures  may  be  applied  so  as  to  control  the  hemorrhage 
and  at  the  same  time  avoid  cutting  off  the  circulation  of  any  portion  of  the 


f  Itr*  d  d>«*>«fl  Ml*'.  iiiiTril  rrrr  J  t^itm  v4  ^pfTf^l  i 


Fig.  112. — ^Thb  Commonest  Type  of  Circulation  at  the  AppBNDico-Ci«CAL  Angle. 

Follow  the  dotted  line  which  indicates  the  division  between  the  caecal  and  appendical  vessels  in  this  and  the 
following  diagrams.     The  dotted  line  represents  the  maximum  area  (6a  per  cent.). 


Fig.  113. — Normal  Type.  Non-adherent  Appendix. 
The  circulation  is  best  controlled  by  locating  the  vessels  in  the  mesappendix,  and  then  ligating  only  the  main 
tnmks  which  supply  the  appendix,  sparing  any  important  branch  going  to  the  caeum,  as  shov^Ti  in  the  diagram. 


caectmi.  The  line  of  division  between  the  arterial  supply  of  the  caecum  and 
of  the  appendix  in  62  per  cent,  of  the  cases  is  found  well  out  on  the  caecum 
(see  Fig.  112).  It  is  manifest  that,  for  this  reason,  it  is  of  advantage  not 
to  tie  all  the  appendical  vessels  at  too  high  a  point.  Fig.  113  shows  the 
best  methods  of  ligating  in  such  a  case,  sparing  the  last  caecal  artery,  and 
thus  insuring  a  maximum  nutrition  to  the  parts  during  the  healing  process. 
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In  32  per  cent,  of  the  cases  the  circulation  is  neatly  divided  at  the  base  of 
the  appendix  (Fig.  114),  and  here  the  ligature  may  be  apphed  high  enough 
to  give  perfect  control  of  all  the  vessels.  Again,  in  5  per  cent,  of  the  cases 
we  have  a  condition  in  which  the  caecal  artery  supplies  the  proximal  portion 
of  the  appendix  (Fig.  115).     It  is  in  such  cases  that  we  must  be  on  our 


Fig.  114. — Thb  Appendical  and  C^cal  Systems  are  herb  Entirely  Disassociated  (32  per  cent ). 

guard  against  bleeding  after  amputation,  and  especially  for  the  occasional 
case  (see  Fig.  ii6)  in  which  there  is  a  broad  arterial  anastomosis  between 
the  caecal  and  the  appendical  vessels  in  the  little  mesenter)^ 

It  sometimes  happens  that  the  mesappendix  is  so  short  that  the  main 
trunks  cannot  be  exposed  above ;  in  such  cases  it  will  be  necessary  to  tie 


/  Ujw  rfJfif  kt*.  rrl-  r-Tr.rf  etc.  < 
Fio.  IIS- — ThE  CAECAL  Vessels  here  Supply  the  Root  op  the  Appendix  (5  per  cent.). 

the  vessels  singly  (a  procedure  some  physicians  elect  by  preference)  close  to 
the  appendix,  as  shown  in  Fig.  117.  When  the  appendix  lies  to  the  outer 
side  of  the  caecum,  and  the  mesenteriolum  is  closely  attached,  as  shown 
in  Fig.  118,  it  is  always  safer  to  control  the  terminal  vessels  close  to  the 
appendix,  proceeding  as  a  rule  from  tip  to  base,  although  it  may  seem  best 
to  begin  by  clamping  and  amputating  the  appendix  at  its  base.  The  entire 
operation  may  be  performed  with  clamps  instead  of  ligatures. 
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In  dealing  \\4th  the  stump  of  the  appendix  it  is  important  to -avoid  two 
things :  first,  the  simple  ligation  and  amputation,  leaving 
the  mucous  membrane  exposed,  whether  sterilized  or 


Fig.   ii6. — Broad  Arterial  Anastomosis  in  the  Mbsappbndix  (i  per  cent.). 


Fig.  117. — Showing  the  Method  of  Controlling  the  Circulation  when  the  Mesappendix  is  Bound  Down. 
The  ligatures  must  here  control  the  individual  vessels  close  to  the  appendix. 

not;  second,  a  method  which  has  been  frequently  practised  (see  Fig.  119), 
namely,  that  of  ligating,  amputating,  and  burying  the  little 
stump  by  means  of  sero-serous  sutures.  This  proceeding  has  in 
more  than  one  instance  been  the  source  of  serious  post-operative  sequelae. 
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The  earliest  methods  of  treating  the  appendix  are  now  obsolete,  and  no 
one  to-day  would  think  of  trimming  off  and  closing  the  rough  edges  of  a 
perforation,  as  in  1887,  or  even  of  simple  ligation  and  excision  without 
sterilization,  as  in  1888. 


mt ' 


Fig.  118. — Showing  the  Control  of  thb  Vessels  in  the  Case  op  an  Appendix  Adherent  to  the  Outer 

Surface  of  the  Colon. 


Fig.  119. — A  diagram,  after  Edebohls,  to  show  the  danger  of  burying  the  exposed  mucous  membrane  of  the 
stump  bottled  up  in  a  recess  of  the  peritoneal  cavity. 

A  number  of  improved  methods  for  removal  of  the  appendix  in  simple 
imcomplicated  cases  are  now  in  use.  These  typical  operations,  how^ever 
different  in  detail,  may  be  classified  into  the  following  groups: 

1.  Ligation,  excision,  and  sterilization  with  projection  of  stump. 

2.  Ligation,  excision,  and  sterilization  with  depression  of  stump. 

3.  Inversion  of  stump. 

4.  Inversion  of  the  entire  imopened  appendix. 

5.  Amputation  flush  with  the  caecum. 

6.  Amputation  by  means  of  the  cautery. 

'  Digitized  by  VjOOQIC 


OPERATIVE  TREATMENT 


299 


A  simple,  satisfacton-  method  of  removing  the  appendix  is  that  repre- 
sented in  Figs.  1 20  to  123.  In  these  figures  the  mesappendix  is  tied  off 
down  to  the  angle.  A  circular  suture  of  silk  or  chromicized  catgut  is  then 
laid  in  the  caecum  near  the  base  of  the  appendix,  transfixing  the  mesentery 


FlO.    120.^1,  A    SiMPLK,  WiDBLY-USED    MbTHOD    OF    EXSBCTION    OP    THB    APPBNDIX. 

The  mesentery  is  tied  off.  a  circular  suture  placed,  and  the  appendix  clamped. 


Flo.  121. — 2.  The  Stump  of  the  Appendix  is  then  Grasped  with  Forceps  and  Thrust  into  the  Bowel. 


if  necessary.  The  appendix  is  then  grasped  with  forceps  and  amputated, 
about  I  cm.  from  the  caecum.  The  cautery  may  be  used  in  malcing  the 
amputation.  If  the  knife  is  used,  the  end  of  the  stump  should  be  sterilized 
with  carbolic  acid.  The  stump  is  then  grasped  w4th  a  pair  of  forceps  (see 
Fig.  121)  and  pushed  into  the  cajcum  as  the  circular  suture  is  tied  (Fig.  12 2). 
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The  wound  area  is  then  buried  under  two  or  three  mattress  sutures  and 

the  mesenteriolum  covered  in  by  a  continuous  fine  silk  suture  (Fig.  123). 

In  order  to  render  the  appendix  perfectly  pliable  at  the  point  of  ampu- 


Fic.  122. — 3,  At  the  Samb  Time  the  Circular  Suturb  is  Tightened  and  Tied,  after  which  the  Forceps 

IS  Withdrawn. 


Fig.  1 23. — ♦,  Final  Step  Showing  the  Placing  op  the  Mattress  Sutures  over  the  Circular  Suture. 

tation,  Finney  uses  the  plan  of  crushing  it  near  the  base  with  a  pair  of 
forceps  and  then  working  the  forceps  up  and  down  so  as  to  free  the  interior 
of  the  appendix  of  its  mucosa.  This  plan  produces  a  narrow  strip  of  tissue 
which  may  l)e  ligated  and  inverted  into  the  caecum  while  a  circular  suture 
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is  tied.  C.  W.  Barrett  (Ann.  Surg.,  1908,  Vol.  47,  p.  246)  has  recently 
introduced  a  method  of  placing  the  constricting  ligature  at  the  base  of  the 
appendix,  in  the  tissues  of  that  organ,  just  external  to  the  mucous  mem- 
brane. The  needle  carrying  the  thread  is  passed  in  at  one  side  of  the  appen- 
dix, the  point  skirting  the  mucous  membrane,  and  out  at  the  opposite 
side.    It  is  reintroduced  at  the  same  point,  passed  about  the  opposite  half 


Fig.  124. — Halsted's  Three-clamp  Method  of  Removal.     First  Step. 
The  circular  suture  is  placed  as  sho\i-n;    the  three  clamps  are  then  applied,  the  middle  one  first. 

of  the  mucous  membrane,  and  brought  out  at  the  original  point  of  entrance. 
After  the  appendix  has  been  crushed  with  forceps  and  amputated,  it  is 
inverted  by  means  of  a  two-pronged  tucker,  similar  to  that  used  for  pack- 
ing gauze  through  a  uterine  speculum.  Then  the  running  string  is  draw'n 
tight  and  the  operation  completed  by  a  Lembert  continuous  stitch  to  the 
peritoneum. 

Another  method,  constantly  used  in  the  surgical  department  of  the 
Johns  Hopkins  Hospital,  is  that  of  the  three  clamps;  appHed  as  shown  in 
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Figs.  124  and  125;  first  the  middle  clamp,  then  the  one  above,  and  then 
the  one  below.  Upon  removing  the  middle  clamp,  a  narrow  strip  of  com- 
pressed tissue  is  exposed  for  amputation  with  knife  or  cautery. 

G.  R.  Fowler's  Circular  Flap  Method  {Treatise  on  Appe^tdiciiis^ 
1894,  p.  162).  A  temporary  ligature  is  thrown  around  the  base  of  the 
appendix  close  to  the  caecum  and  twisted  until  it  constricts  the  organ 
sufficiently  to  prevent  the  escape  of  fecal  matter.  A  second  ligature  is 
applied  about  half  an  inch  from  the  first  and  tied.  A  circular  incision, 
including  the  serous  coat  and  the  subserous  connective  tissue,  is  now  made 
in  the  space  between  the  two  ligatures  (Fig.  126).  A  cuff-shaped  flap 
formed  of  these  structures  is  turned  back  tow^ard  the  temporary  ligature. 


Fig.    125. — Halsted's  Threb-clamp  Method,  Second  Step. 

The  middle  clamp  is  removed,  the  ribbon  burned  through  with  the  cautery,  and  the  stump  inverted.    The  knife 
may  be  used   in  place  of  the  cautery,  taking  care  to  sterilize  the  end  of  the  stump  with  carbolic  acid, 

and  another  ligature  of  fine  ordinary  catgut  (which  has  not  been  hardened ) 
is  placed  around  the  wall  of  the  appendix  at  the  bottom  of  the  reflected 
cuff  of  serosa  and  within  it.  This  ligature  is  tied  tightly,  and  cut  off  close  to 
the  knot  (Fig.  127).  The  appendix  is  now  amputated,  and  the  mucous 
membrane  of  the  stump  touched  with  the  thermocautery  or  with  fuming 
nitric  acid.  The  cuff-shaped  flap  is  next  placed  over  the  face  of  the  stump, 
which  is  then  grasped  by  a  pair  of  dissecting  forceps  and  crowded  against 
the  wall  of  the  caecum  in  such  a  manner  as  to  form  a  furrow  or  depression 
in  it  (Fig.  128).  The  edges  of  the  caecum  are  sutured  over  the  stump  of 
the  appendix  by  means  of  a  double  row  of  Lembert  sutures,  so  disp)osed 
that  the  stump  is  buried  out  of  sight.  In  two  or  three  days  the  ligature 
about  the  wall  of  the  appendix  gives  way,  but  in  the  meanwhile  the  sutured 
edges  of  the  furrow  have  become  strongly  adherent,  so  that  there  is  no 
danger  of  escape  of  the  contents  of  the  intestines. 
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The  electrothermic  angiotribe  has  been  successfully  used  by  A.  J.  C. 
Skene,  and  is  advocated  by  him  (N.  Y.  Med.  Jour.,  March,  1888),  and  more 
recently  by  A.  J.  Downes  (**  Vermiform  Appendix  and  its  Diseases,*'  p.  567) . 


.i-^  • 


Fig.  ia6. — Fowlbr's  Cuff  Method.     First  Stkp. 


Mesappendix  divided;   a  temporary  ligature  at  the  base  and  a  liKaturc  beyond  to  close  the  appendix.    A  circular 
incision  between  the  liRatures  dividing  only  the  outer  coats. 


Pig.   127. — Fowler's  Method.  Seio.nd  and  Third  Stei\>. 

First  figure,  the  cuff  stripped  back,  a  ligature  applied  at  the  base,  and  the  appendix  removed  close  to  ligature 
at  arrow.     Second  figure,  short  stump  sterilized. 

Kelly's  Method. — My  own  method  is  that  of  crushing  the  base 
of  the  appendix  with  a  pair  of  powerful  forceps  (see  Fig.  129),  and  then 
slowly  amputating  it  with  the  Paquehn  cautery  at  a  bright  red  heat, 
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taking  from  forty-five  to  sixty  seconds  in  the  process.  The  distal  end  of 
the  appendix  should  be  clamped  to  prevent  the  escape  of  its  contents 
(Fig.  130).  By  keeping  the  cautery  in  close  contact  with  the  forceps, 
which  is  bevelled  for  this  purpose,  the  latter  is  converted  into  a  heating 
iron,  and  thoroughly  cooks  the  little  stump,  firmly  sealing  it,  and  converting 
it  into  a  translucent  ribbon  of  tissue,  after  which  it  is  invaginated  into 
the  caecum  (Fig.  131)  and  the  circular  suture  drawn  up  covering  the  >voiind 


Fig.  138. — Fowler's  Method,  Fourth  Step. 
Closure  of  cuff  over  stump. 

area  (Fig.  132).  It  is  safer  to  add  a  row  of  sero-serous  mattress  sutures 
over  this.  If  there  is  any  traction  on  the  appendix  in  the  operation  through 
a  median  incision,  it  is  well  to  place  the  purse-string  suture  as  shown  in 
Fig.  131,  before  clamping  and  cauterizing.  The  suture  should  be  placed 
well  away  from  the  stump.  The  entire  procedure  of  removing  the 
appendix  may  be  accomplished  in  from  five  to  seven  minutes. 

Atypical  Operations  for  Removal  of  the  Appendix. — Adhesions. — In 
a  case  of  appendicitis  complicated  by  adhesions  it  is  of  the  utmost  impor- 
tance to  avoid  injury  to  the  coats  of  the  adherent  intestines.    One  of  the 
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simplest  complications  is  that  of  omental  adhesions,  in  which  the  diseased 
part  of  the  appendix  is  not  infrequently  found  enveloped  in  the  free  border 
of  the  omentum,  which  acts  as  a  protecting  barrier,  effectively  limiting 


Fig.  129. — Kelly.    Crushing  Forceps,  Half  Natural  Size,  with  Groove  por  Contact  with  Cautery  Point 

FOR    COOKISO    the    StUMP    AND    CONVERTING    IT    INTO    A    TRANSLUCENT    BaND. 


Fig.  130. — Kelly's  Method.  1.  The  Mesappendix  is  Ligated  and  Divided.  A  Circular  Suture  or 
Mattress  Suture  is  then  placed  ready  to  turn  in  the  stump.  The  Appe.vdix  is  then  Crushed  near 
ITS  Base  with  Powerful  Grooved  Forceps  and  held  away  from  the  C^ccum  by  the  wet  Gauze.  It 
IS  then  slowly  Amputated  with  the  cautery. 

the  spread  of  the  disease.  In  all  such  instances  the  safest  plan  is  to  remove 
the  omentum  with  the  appendix  by  excising  as  large  a  piece  as  may  be 
necessary  and  then  amputating  the  appendix  as  it  Ues  undisturbed  in  its 
omental  blanket. 
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One  of  the  simplest  forms  of  adhesions,  which  is  also  one  representing 
a  conservative  effort  on  the  part  of  nature  to  shut  off  the  peccant  organ. 


*>^^- 


p,Q^  X31. — 8.  The    Little   Translucent   Stump   is   then   Simply  Invaoinated   into  the  Cmcvu  by  tiw 

Circular  Suture. 


Fig.  132. — 3.  The  Operation  Completed. 


is  the  formation  of  a  net  of  adhesions  uniting  the  ileum 
to    the    caecum,    and  pocketing  the  diseased  appendix  below  (see 
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Fig-  ^33)'  I^  t^G  removal  of  such  an  appendix  it  is  only  necessary  to  pack 
off  on  all  sides  with  great  care  and  then  to  cut  through  the  tent  wall  and 
to  liberate  and  excise  the  organ. 

When  the  diseased  appendix  is  densely  adherent  in  its  distal  portion  it 
is  a  good  plan  to  expose  its  base  and  then  detach  it  in  such  a  manner  as  to 
free  the  appendix  from  the  caecum.  The  distal  freed  portion  is  then  wrapped 
in  a  piece,  of  gauze  for  protection,  while  the  opening  into  the  bowel  is  closed 
by  whatever  method  the  operator  prefers.    After  this  has  been  done,  the 


PiG-  133- — Showing  the  Enlarged  Inflamed  Appendix  5.5  cm.  long.  1.5  cm.  thick,  Completely  Hidden 
AWAY  BY  Newly  formed  Adhesions  Uniting  the  Ileum  to  the  Base  of  the  CiCCUM  in  the  iLEOCiCCAL 
Angle,  thus  forming  a  Tent  Completely  Shutting  in  the  Disease. 

Recurrent  appendicitis.     B.,  aet.  thirty-two,  Feb.   15,  190a.     Recovery. 

adherent  end  of  the  appendix  can  be  dissected  out  of  its  bed  with  far  greater 
facility  than  was  possible  when  both  extremities  w^ere  anchored,  the  one  to 
the  caecum  and  the  other  by  the  adhesions ;  the  precaution  of  surrounding 
the  matted  mass  on  all  sides  with  gauze  before  handling  it  and  so  risking 
the  rupture  of  an  abscess,  must  never  be  omitted.  This  plan  is  especially 
suited  to  the  gynecologic  field.  The  danger  attending  too  great  traction 
on  the  bowel  in  the  effort  to  reach  a  deep-lying  appendix  is  illustrated  by 
a  case  reported  to  me  by  Dr.  A.  M.  Pond  of  Webster  City,  Iowa.  Here, 
in  trying  to  reach  a  mass  of  exudate  behind  the  caecum  in  a  case  of  per- 
forated appendix,  the  mesentery  of  the  gut  was  torn  from  its  attachment 
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for  ten  inches  and  there  was  free  hemorrhage.    The  rent  was  sutured,  as 
the  condition  of  the  patient  did  not  permit  a  resection  of  the  bowel. 


Fig.  134. — H.  A.  Kblly. 


I.  Showing  the  Method  op  Stripping  out  the  Mucosa  and  Submucosa  in  the  Casb 
OP  a  Den'skly  Adhkrcnt  Appendix. 


Fig.  135. — H.  A.  Kellv.    2.    The  Incision  is  Continued  a  Short  Distance  down  the  Appendix  which  is 
further  Lifted  out  of  its  Serosa  and  Muscular  Coats,  as  shown. 

When     the     whole     appendix     lies     imbedded      in 
strong   old   adhesions,    and  can  be  removed  only  by  digging  it 
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out  of  its  bed,  there  is  considerable  risk  of  tearing  the  adjacent  structures, 
or  of  exciting  hemorrhage  by  rupturing  one  of  the  numerous  small  vessels, 
which,  being  situated  in  the  midst  of  the  matted  tissues,  are  difficult  to 
control.    In  all  such  cases  it  is  a  good  plan  to  detach  the  base  of  the  appen- 


PiG.  136. — H.   A.   Kbllt. 


3.  Thb    Remainder   op   the  Appendix   can   then    often    be   Withdrawn    by 
Simple  Traction. 


dix  as  just  described  (or  as  shown  in  Figs.  134  and  135),  and  then,  catching 
the  freed  end  with  a  pair  of  artery  forceps,  to  lift  it  up  and  circumcise  the 
organ  just  below  the  forceps  by  cutting  through  the  peritoneal  and  onto 
the  muscular  coats.  A  longitudinal  incision,  including  only  these  coats, 
is  then  carried  dowTi  to  the  dorsum  of  the  appendix  as  far  as  it  is  \'isible, 
after  which  the  appendix  can  be  stripped  out  of  its  bed  (see  Figs.  136  and 
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137)  by  traction  in  the  direction  of  the  tip,  or  it  can  sometimes  be  delivered 
by  a  straight  pull.  If  it  begins  to  break,  it  must  be  grasped  afresh  with 
the  forceps  lower  down  and  the  stripping  process  resumed.  In  this  way 
the  entire  serosa  with  a  portion  of  the  circular  muscular  coat  is  left  behind. 
There  is  often  no  bleeding  at  all,  and  even  if  there  is,  it  is  more  easily  con- 
trolled than  when  the  appendix  has  been  dissected  out.  This  is  a  dangerous 
method  if  the  appendix  contains  pus  in  its  distal  portion.  Walsham 
(Treatise  on  Appendicitis,  1901,  p.  25)  advises  that  when  the  appendix  is 
so  adherent  to  important  structures  that  the  whole  of  it  cannot  be  removed, 
it  should  be  divided  near  its  ca^cal  attachment,  the  proximal  end  closed  in 
the  usual  manner,  and  as  much  of  the  organ  removed  as  safety  will  permit, 
either  by  dissection  or  by  shelling  out  from  the  peritoneal  cavity. 


]m  f^TT  w^iln  e#€ii 


Fig.  137. —  H.  A.  Kelly.    Whbn  the  Appendix  does  not  Escape  Readily  its  Dorsum  may  be  Incised  down- 
to  THE  Tip,  when  by  Traction,  as  shown>  the  inner  Coats  are  Removed  prom  their  Muscular  Bed. 

In  cases  where  the  end  of  the  appendix  enters 
a  small  abscess  cavity  and  is  surrounded  by  adherent  intes- 
tines which  cannot  be  stripped  off  with  safety,  I  employ  the  following 
method:  After  freeing  the  base  of  the  appendix  from  the  caecum,  I  trace 
the  appendix  upward  until  it  enters  the  abscess  cavity,  as,  for  example, 
under  the  ascending  colon,  where  the  separation  of  adhesions  cannot  be 
effected  without  injuring  the  coats  of  the  bowel.  I  then  pack  off  the  field 
of  operation  from  the  surrounding  peritoneum  on  all  sides,  and  after  dix-id- 
ing  the  appendix  at  its  base  with  a  pair  of  forceps,  proceed  to  split  it  open 
all  the  way  to  the  tip,  using  the  blade  of  a  pair  of  open  scissors  or  a  grooved 
director  as  a  guide.  It  is  thus  possible  to  penetrate  the  abscess  cavity,  to 
open  and  to  cleanse  it,  without  doing  any  damage  to  the  colon.  In  one 
case  of  this  kind  I  followed  the  cleansing  of  the  cavity  by  drainage,  and 
the  patient  made  an  uninterrupted  recovery.  Whenever  possible  in  these 
or  similar  cases  (see  Figs.  138,  139,  140,  and  141),  the  mucosa  and  sub- 
mucosa  of  the  appendix  should  be  removed  by  dissection  or  by  scraping. 
Drainage  should  alwavs  be  used.  r~^  t 
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When  the  appendix  is  lost  in  a  mass  of  adhesions 
surrounding  the  head  of  the  caecum,  and  careful  efforts 
to  release  and  expose  it  are  unavailing,  the  best  plan,  especially  if  the 
operator  becomes  uncertain  as  to  his  landmarks,  is  to  approach  the  mass 
in  an  entirely  new  direction,  namely,  from  above  and  behind  the  caecum, 
as  recommended  by  W.  H.  Carmalt  {Yale  Med,  Jour.,  Jan.,  1896). 


Pio.  138. — 1.  Showing  a  Rbtrocolic  Appendix  so  Buried  in  a  Bed  of  Adhesions  that  Removal  in  the 
Usual  Manner  is  Fraught  with  Danger  to  the  Coats  op  the  Ci«cuM. 


A  remarkable  and,  I  think,  unique  case  is  that  of  Finney,  shovm  in 
Fig.  142,  in  which  a  retrocolic  appendix  was  not  only 
situated  behind  the  peritoneum  but  actually 
lay  with  its  tip  plunged  into  the  substance  of  the 
psoas  muscle.     (See  p.  315.) 

When  the  appendix  is  held  down  by  a  short  mes- 
entery,  or  when  the  mesentery  is  absent,   especially  in 
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cases  where  the  appendix  extends  high  up  behind  the  caecum,  it  is  best  to 
detach  it  at  the  root  and  then  extirpate  it  by  pushing  the  colon  gently  to 
the  median  Hne,  rather  than  by  dragging  on  the  appendix  itself  and  thus 
risking  rupture  of  its  vessels.  A  case  of  this  kind  in  which  the  appendix 
was  tightly  adherent  to  the  caecum  occurred  in  the  practice  of  Delaxo 
KiRCHER,   and  was  excised  by  him  without  ligatures. 

When    the    omentum    is    attached    firmly    to    one 
part  of  the  appendix,   the  safest  plan  is  to  tie  the  omentum  and 


Pio.  139. — 2,  H.  A.  Kelly's  Method  op  Dealing  with  such  an  Appendix  by  Detachikg  the  Base  first 
AND  Closing  the  C^ccum.  If  it  is  then  Impossible  to  Free  any  Portion  of  the  Organ  prom  .\dhesion-s 
without  Great  Risk  to  the  Coats  of  the  Colon,  it  may  be  Split  Open  as  shown  in  Dotted  Lixe. 


separate  it,  so  that  the  part  attached  to  the  appendix  is  removed  with  that 
organ.  This  is  particularly  necessary  because  the  omentum,  when  attached 
in  this  manner,  sometimes  encapsulates  a  small  abscess  or  contains  the 
point  of  perforation.  When  on  opening  the  abdomen  the  omentum  is 
found  adherent  in  the  iliac  fossa  or  about  the  head  of  the  caecum,  it  should 
be  detached  with  the  utmost  care  a  little  at  a  time  and  under  the  closest 
inspection.  When  the  omentum  is  adherent  to  the  appendix  or  wrapped 
around  it,  it  is  safe  to  presume  that  there  has  been  a  perforation  of  the 
appendix,  and  that  the  omentum  envelops  an  abscess,  which  is  ready  to 
distribute  its  contents  over  the  peritoneum  the  moment  the  barrier  is 
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removed.  There  are  two  forms  of  omental  adhesions  to  the  appendix, 
namely,  a  knuckle  adhesion  or  an  adhesion  of  the  free  border  directly  against 
the  inflamed  organ;  and  an  enveloping  of  the  appendix  in  the  border  of 
omentum,  which  is  wrapped  around  the  extremity  of  the  appendix.  The 
omentum  often  under  these  circumstances  saves  the  life  of  the  patient, 
by  grasping  the  appendix  with  its  infectious  materials,  in  such  a  manner 
as  to  prevent  extravasation,  especially  when  the  disease  is  situated  in  the 
outer  portion  of  a  free  appendix. 


Fig.  X40. — 3,  H.  A.  Kblly's  Mbthod.    Apter  isolating  thb  Appendix  with  Gauze,  its  Exposed  Mucous 
Surface  and  any  Abscess  near  the  Tip  are  Carefully  Cleansed  and  Thoroughly  Cauterized. 

When  the  appendix  is  so  concealed  that  it  cannot  readily  be  identified, 
it  is  important  to  utilize  the  various  landmarks  and  to  investigate  the 
caecum  minutely  on  all  sides  in  order  to  find  its  base,  if  possible,  or  at  least 
some  other  portion.  If  this  is  not  done,  and  the  operator  simply  attempts 
to  enucleate  a  mass  somewhere  in  the  region  of  the  appendix,  he  may  be 
betrayed  into  such  an  unfortunate  mistake  as  was  made  by  N.  P.  Dan- 
DRiDGE  {Ann,  Surg.,  1903,  vol.  38,  p.  367),  which  he  has  reported  with 
commendable  frankness  in  order  that  others  may  profit  by  his  experience. 
In  this  case,  w^hich  was  that  of  a  man  twenty-six  years  old,  an  incision  was 
made  at  the  outer  margin  of  the  rectus,  and,  as  the  appendix  could  not 
be  found,  a  mass  lying  beneath  the  peritoneum,  to  the  inner  side  of  the 
colon  and  above  the  ileocaecal  valve,  was  thought  to  be  an  exudation 
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around  it.  This  exudate  was  freed  with  the  finger,  and  a  pulsating  vessel 
of  some  size,  which  passed  through  it,  was  ligated.  On  removal,  the  parts 
proved  to  be  a  mass  of  enlarged  glands  about  the  size  of  a  hen's  egg,  which 
the  microscope  show^ed  were  not  tuberculous.  The  thickened  and  club- 
shaped  appendix  was  found  behind  the  caecum  and  removed.  The  wound, 
which  was  completely  closed,  broke  down  after  the  eighth  day,  fecal  matter 

escaped,  and  afterward  about  15  inches  of  small 
intestine  and  caecum  sloughed  away.  This  injury 
was  repaired  after  four  intestinal  operations. 

When  the  appendix  is  distended  and  seems 
ready  to  burst,  unless  it  can  be  lifted  and  tied 
off  with  ease,  it  is  safer,  after  isolating  it  with 
gauze  pads,  to  aspirate  it,  withdrawing  all  fluid, 
and  perhaps  following  this  by  injecting  into  it 
pure  carbolic  acid.  Never  straighten  or  pull  on 
a  distended  appendix.  Clamp  the  mesappendix 
step  by  step  to  its  base  and  then  clamp  off  the 
base  and  divide  with  the  cautery. 

Retrocaccal  Appendicitis.  —  The  fact  that  a 
retrocaecal  position  of  the  appendix  demands 
special  consideration,  and  may  mislead  the  oper- 
ator who  is  not  upon  his  guard,  was  first  noticed, 
to  the  best  of  my  knowledge,  by  C.  B.  Nancrede, 
of  Ann  Arbor,  Michigan  (Med.  News,  1888,  vol. 
52,  p.  570).  Recent  investigations  show  that  the 
retrocaecal  position  occurs  more  frequently  than 
w^as  formerly  supposed.  Monks  and  Blake  found 
that  the  appendix  was  behind  the  caecum  in  over 
17  per  cent,  of  all  cases  {Reports  Bost.  City  Hosp,, 
1903);  Byron  Robinson  found  it  so  situated  in 
20  per  cent,  in  men  and  in  35  per  cent,  in  women 
(Anfi,  Surg,,  1901,  vol.  33,  p.  407);  while  statis- 
tics from  the  Johns  Hopkins  Hospital  give  the 
retrocaecal  position  as  present  in  20  to  30  per 
cent,  of  all  cases  (Chap.  H). 

It  often  becomes  necessar>%  therefore,  to  treat 
cases  of  appendicitis  in  which  the  appendix  must 
be  sought  behind  the  caecum.  Several  instances 
of  this  kind  which  have  recently  come  under  my  observ^ation  induced 
me  to  hope  that  it  would  be  possible  to  find  in  retrocaecal  appendicitis 
such  a  characteristic  syndrome  of  symptoms  as  w^ould  clearly  define  this 
interesting  and  important  group  of  cases  at  the  bedside.  If  we  could,  with 
a  fair  degree  of  certainty,  predict  in  a  large  percentage  of  cases  that  the 
appendix  and  the  abscess  were  to  be  found  in  a  retrocaecal  position,  such 
knowledge  would  be  of  material  aid  to  the  surgeon  in  guiding  his  explora- 
tion.   If,  for  example,  he  knew  that  the  appendix  lay  behind  the  caecum. 


Fig.  141.  — 4,  Shows  Such  an 
Adhbrent  Appendix  in  Sec- 
tion, WHOSE  Walls  are  Fused 

WITH   THE  CiSCUM   AND    CoLON. 

The  object  of  the  incision,  cau- 
terization, and  drainage  is  to  leave 
the  coats  of  the  appendix  as  a  pro- 
tecting barrier  to  the  colic  wall  (a). 
As  much  of  the  mucosa  and  inner 
wall  should  be  dissected  as  possi- 
ble.   (See  p.  310.) 
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he  would  often  seek  to  conduct  the  operation  extra-peritoneally,  lifting 
up  the  peritoneum,  much  as  is  done  in  tying  the  common  iliac  artery ;  and 
he  would  in  many  instances  make  his  external  incision  at  a  point  higher 
up,  above  the  crest  of   the  ilium  (Edebohls's  incision,  see  Fig.   102,  h); 


Pio.  142. — Finney's  Case  in  which  the  Appendix  Lay  Rbtro-peritoneally  and  the  Tip.  op  the  Size  op  an 
Almond.  Containing  a  Concretion.  Lay  Buried  in  the  Substance  op  the  Psoas  Muscle,  as  Shown  in 
THE  Right-hand  Figure.      U.  P.  I.,  April   i8,    1899.      (See  p.  311.) 

and  with  the  colon  once  exposed  he  would  with  greater  precision  seek  for 
the  appendix,  which  has  not  infrequently  been  abandoned  and  recorded 
as  **not  found''  in  cases  belonging  to  this  very  group. 

My  investigation  of  this  point  has  covered  the  histories  of  90  patients 
in  whom  the  appendix  occupied  the  retrocaecal  position ;  40  of  which  were 
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gathered  from  general  medical  literature,  and  50  from  the  records  of  the 
Johns  Hopkins  Hospital,  all  of  the  latter  with  two  exceptions  occurring  in 
my  own  clinic,  being  from  the  service  of  my  colleague  Prof.  W.  S.  Halsted. 

In  order  to  determine  any  special  characteristics  which  might  mark 
this  group  the  following  points  were  determined:  (1)  The  seat  of  pain; 
(2)  the  seat  of  swelling,  and  its  form;  (3)  adduction  of  the  right  thigh; 
(4)  the  presence  of  blood  and  mucus  in  the  stools. 

The  pain  was  located  in  the  right  iliac  fossa  in  65  of  the  90  cases. 
In  6  of  the  40  cases  collected  from  literature  it  was  present  in  the  right 
loin,  but  it  was  not  noted  as  so  found  in  any  of  the  others. 

The  seat  of  the  swelling,  whenever  stated,  was  in  the  right  iliac  fossa, 
and  in  both  my  own  cases,  as  well  as  in  some  others,  it  was  noted  as 
extending  backward  toward  the  loin.  It  is  frequently  noted  that  the 
swelling  was  ill  defined. 

Abduction  of  the  thigh  is  only  noted  in  a  few  cases,  and  the  same  is  to 
be  said  of  blood  and  mucus  in  the  stools,  which  appear  as  a  note  in  the 
history  but  5  times  in  all. 

In  60  out  of  the  90  cases  previous  attacks  are  noted  to  have  occurre<l. 

It  is  manifest  that  no  special  group  of  symptoms  can  be  constructed 
from  these  facts.  I  believe,  however,  that  there  is  a  tendency  on  the  part 
of  the  abscess  to  extend  upward,  behind  the  caecum  and  out  toward  the 
iliac  brim,  forming  an  elongated  swelling  high  up.  In  cases  where  this 
occurs  we  may  reasonably  expect  that  the  appendix  will  be  found  behind 
the  caecum,  and  make  a  corresponding  incision  in  the  loin,  working  back 
toward  the  retrocaecal  region  in  the  endeavor  to  expose  the  affected  area. 

The  matter  has  not  as  yet  been  borne  specially  in  mind  by  surgeons,  and 
I  venture  to  hope  that  closer  attention  will  reveal  some  differential  points  of 
value,  which  may  enable  us  to  subdivide  this  difficult  subject  and  thus  sim- 
plify the  treatment  of  at  least  one  group  of  obscure  cases.  I  myself  have  had 
two  cases,  the  records  of  which  will  be  found  in  my  monograph,  page  580. 

There  is  a  well-defined  group  of  cases,  where  the  appendix  lies  back  of 
the  caecum  and  the  ascending  colon,  in  which  a  small  pus  cavity 
forms  somewhere  near  the  tip  of  the  appendix  and 
continues  to  cause  exacerbations  in  the  symptoms 
from  time  to  time.  The  appendix  is  always  embedded  in  a  mass 
of  inflammatory  tissue  and  plastered  into  the  walls  of  the  caecum  so  firmly 
that  it  is  impossible  to  separate  it  without  injury  to  the  larger  bowel.  The 
abscess  may  be  an  old  one,  with  thickened,  inspissated  pus,  or  it  may  con- 
tain a  few  cubic  centimetres  of  pure  pus,  and  sometimes  a  concretion  is 
found  lying  outside  the  appendix. 

Whenever  the  induration  or  area  of  fluctuation  extends  upward  and 
backward  toward  the  loin,  having  an  elongate,  ovoid,  or  sausage  shape, 
it  is  better  to  make  the  incision  correspondingly  over  the  iliac  brim,  and 
even  to  extend  it  around  the  side  somewhat  posteriorly.  After  cutting 
through  the  skin,  in  a  direction  from  above  obliquely  downward,  the  oblique 
muscles  are  best  separated  by  a  blunt  dissection  in  the  direction  of  their 
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fibres ;  the  transversalis  is  pierced  with  the  blunt  end  of  an  artery  forceps, 
and  the  abscess  cavity  opened.  If  more  room  is  desired  for  drainage,  the 
muscle  fibres  of  the  internal  oblique  may  then  be  carefully  incised,  avoid- 
ing the  injury  of  any  nerve  trunk.  The  advantage  of  an  incision  in  this 
locality  lies  manifestly  in  its  dependent  position  for  drainage,  when  the  pa- 
tient lies  recumbent  or  turned  somewhat  to  the  right  side.  If  the  abscess  is 
a  long  or  a  large  one,  a  counter-opening  may  be  made  below,  over  the  iliac 
fossa,  so  as  to  facilitate  the  cleansing  by  through-and-through  irrigation. 
Disease  in  the  Neighl>orhood  of  the  Appendix.  —  The  surgeon  should 
never  be  content  to  discover  and  remove  a  diseased  appendix  only;   he 


Fig.  143. — 1.  Christian  Fbngkr's  Cask  op  Appendix  Dbnsbly  Adherent  to  Caput  Coli  and  Ileum. 

ought  always  to  explore  the  parts  within  reach  in  order  to  discover  any 
evidence  of  further  disease.  All  dead  tissue  should  be  removed.  First,  he 
should  investigate  the  condition  of  the  Ccccum,  for  sometimes  there  is  an 
evident  involvement  of  that  portion  of  its  base  surrounding  the  insertion 
of  the  appendix,  and  occasionally  isolated  ulcers  may  be  found  at  some 
point  in  the  caput  coli,  when  they  should  be  excised. 

Figs.  143  and  144  illustrate  the  method  of  excision  to  be  used  when  the 
disease  is  located  in  the  neighborhood  of  the  appendix  or  surrounds  the 
caecal  orifice  of  the  appendix,  as  in  a  case  reported  by  C.  Fenger  {Amer. 
Jour.  Obst.,  1893,  p.  194). 

The  patient,  a  man  of  thirty-two.  Two  typical  attacks  of  appendicitis  previously, 
the  second  followed  a  month  later  by  an  abscess  which  was  incised,  leaving  a  fistula  in 
right  lumbar  region  still  open  when  he  consulted  Fenger  a  year  later.    The  whole  right  side 
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was  then  occupied  by  a  board-like  swelling,  covered  with  dilated  veins  in  lumbar  region, 
while  below  the  twelfth  rib  was  a  fistulous  opening.  A  large  abscess  was  opened  by  an  in- 
cision leading  from  Petit 's  triangle,  downward  and  forward  toward  crest  of  ilium,  cutting 
through  skin,  oblique  muscles,  and  a  layer  of  hard,  white,  connective  tissue,  half  an  inch 
thick.  From  this  cavity  opened  a  sinus  found  to  run  down  the  iliac  fossa,  and  extend 
downward  to  four  inches  below  Poupart's  ligament  along  the  line  of  the  femoral  vessels.  In 
an  upward  direction  the  sinus  extended  under  ribs  and  liver,  as  well  as  backward  four 
inches  toward  vertebral  column.  Cavities  were  curetted  and  granulation  lining  removed. 
During  irrigation  of  upper  cavity  an  unusually  large  fecal  stone,  an  inch  and  a  quarter  long 
and  a  quarter  of  an  inch  wide,  was  washed  out.  Two  drainage  tubes  were  passed  in  op- 
posite directions,  and  the  cavity  filled  with  iodoform  gauze.  A  month  later  a  second 
fecal  stone  was  washed  out,  and  in  another  month  the  cavity  had  closed. 


Fig.  144. — 2.  Fencer's  Case  showing  above  the  Thickened  Tip,  and  below  the  Pbrporation  near  the  Base. 

The  middle  fiifure  shows  the  perforation  and  the  area  of  tissue  excised,  including  both  perforation  and  base 
of  the  appendix.  The  opening  was  closed  by  a  continuous  suture  in  the  mucosa  (x),  a  row  of  Lembert  sutures 
(y)  including  serosa  and  muscularis,  and  over  this  a  serous  suture  burying  the  whole. 

Another  group  of  cases  in  which  the  large  bowel  is  more  or  less  involved 
is  that  of  a  tuberculous  process  involving  the  cae- 
cum (ileocaecal  tumor)  in  its  early  stages ;  and  in  such  instances,  if  the 
attention  of  the  operator  is  directed  to  the  diseased  appendix  alone,  he  may 
amputate  this,  and  then  have  the  annoyance  of  seeing  a  permanent  fecal 
fistula  remain,  while  the  disease  in  the  iliac  fossa  advances.  Richardson 
(N.  Y.  Med.  Jour.,  July,  1901),  in  speaking  of  cases  where  he  has  been 
called  on  to  operate  for  permanent  fistula  following  operation  for  appendi- 
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citis,  says:  **In  several  of  these  patients  it  was  necessary  to  resect  a  large 
portion  of  the  caecum,  for  the  tubercular  process  had  invaded  all  the 
layers,  and  had  caused  extensive  ulceration  of  the  mucous  membrane.*' 

Fistula. — Fistula  occurs  in  connection  with  disease  of  the  appendix 
under  one  of  two  conditions,  namely : 

1.  As  a  sequela  to  appendicitis.  These  cases  are  considered  in  Chap- 
ter XX,  p.  380. 

2.  As  a  complication  of  chronic  appendicitis.  In  these  cases  the  treat- 
ment is  concerned  with  the  removal  of  the  appendix  as  well  as  with  the 
cure  of  the  fistula,  and  they  will,  therefore,  be  considered  here. 

In  operations  where  there  is  an  indurated,  suppurating  area,  with  a 
fistulous  opening  onto  the  exterior,  the  important  question  is  h  o  w^  far 
to    carry    the    operation.      In  other  words :    shall  an  effort  be 


App.verrri . 


Fig.   145. — Case  op  Van  Cott's.     Fistula  from  an  Appendix  onto  Surface  op  Abdomen. 
The  operation  consisted  in  excising  scar  with  fistula  in  appendix  eu  masse. 

made  to  remove  the  fistulous  tract  and  the  appendix  together;  or  shall  the 
treatment  at  first  consist  simply  in  a  free  incision  with  curettage,  and  the 
establishment  of  direct  and  thorough  drainage? 

The  excision  of  the  entire  area  with  the  appendix  as  shown  in  Fig.  145 
is  the  ideal  procedure,  but  it  is  not  always  safe.  It  is  best  adapted  to  those 
cases  in  which  the  fistulous  tract  is  well  defined  and  contracted,  leading 
directly  into  the  diseased  appendix.  A  good  illustration  of  this  class  of 
cases  is  one  reported  by  Van  Cott  (''Vermiform  Appendix  and  its  Dis- 
eases,'* p.  592). 

Obliteration  of  the  Lumen  of  the  Appendix.  —  Bryant  has 
reported  a  case  (/oMr.  Amer.  Med.  Assoc,  Nov.  3,  1894)  in  which  stricture 
of  the  appendix  w^as  associated  with  abscess  of  the  proximal  portion,  and 
Lautard  of  Nice,  on  opening  an  abscess  containing  one  and  a  half  litres 
of  pus,  found  the  appendix  gangrenous  at  its  free  extremity,  with  such 
dense  adhesions  to  the  cascum  through  the  rest  of  its  extent  that  it  could 
not  be  detached  without  great  risk  of  rupturing  the  bowel.  The  abscess 
cavity  at  the  tip  was  drained,  and  in  two  wrecks  the  lumen  w^as  obliterated. 
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CHAPTER  XVIII. 

ABSCESS  IN  THE   NEIGHBORHOOD   OF  THE   APPENDIX. 

The  term  suppurative  peri-appendicitis,  introduced 
by  Terrier,  includes  all  cases  in  which  the  suppuration  is  localized  in 
the  neighborhood  of  the  appendix,  or,  in  other  words,  in  which  there  is 
an  iliac,  lumbar,  pelvic,  inter-intestinal,  sub- 
umbilical,    or    retrocaecal    abscess. 

The  location  of  an  abscess  directly  connected  with  the  appendix  varies 
according  to:  the  position  and  the  length  of  the  appendix;  the  situation 
of  the  infected  area  in  the  appendix,  whether  in  the  middle,  the  base,  or 
the  tip ;  the  presence  of  abnormalities  in  the  position  of  the  aecum,  or  of 
the  appendix.  An  appendix  of  average  length,  for  example,  may  lie  in 
the  iliac  fossa,  or  it  may  hang  over  the  pelvic  brim  into  the  pelvis,  or  it 
may  lie  under  the  ileum,  or  behind  or  in  front  of  the  caecum  to  the  inside 
(Fig.  149,  p.  323)  or  outside,  or,  finally,  it  may  lie  underneath  the  caecum 
(Figs.  146  and  147,  pp.  321  and  322). 

In  some  cases  the  presence  of  a  pocket  or  a  peritoneal  diverticulum  will 
determine  the  location  of  an  abscess  and  limit  its  extent,  as  in  Fig.  76 
(see  p.  109),  where  an  acute  process  in  the  tip  might  be  shut  off  by  an 
agglutination  of  the  peritoneal  surface  at  the  mouth  of  the  pocket.  In 
some  extraordinary  instances  the  appendix  may  be  completely  concealed 
under  one  or  more  layers  of  peritoneal  folds  with  more  or  less  valve-like 
openings  (see  Fig.  150,  p.  324),  in  which  case  anatomic  advantages  exist 
for  the  limitation  of  a  spread  of  infection. 

Mikulicz  has  drawn  especial  attention  to  the  natural  barriers  in  the 
abdomen  (see  Fig.  148,  p.  322)  which  tend  to  limit  and  also  to  determine 
the  direction  of  the  spread  of  any  infectious  materials.  The  abdomen,  as 
he  has  shown,  may  be  divided  into  a  supra-omental  and  infra-omental 
space ;  the  supra-omental  space  being  subdivided  into  a  subphrenic  and 
an  infrahepatic.  The  diaphragmatic  area  is  again  subdivided  into  right 
and  left  areas  by  the  hepatic  ligament.  The  space  below  the  transverse 
colon  and  the  omentum  is  subdivided  by  the  mesentery  of  the  ileum,  which 
follows  a  generally  oblique  direction  from  above  on  the  left,  doun  into  the 
right  iliac  fossa.  The  pelvic  cavity  constitutes  the  most  important  sub- 
division of  the  lower  area.  It  will  at  once  be  seen  that  an  abscess  starting 
below  the  mesentery  will  be  prone  to  enter  the  pelvis  and  extend  into  the 
opposite  iliac  fossa,  while  an  abscess  on  the  outer  side  of  the  colon  may 
readily  extend  upward  into  the  region  of  the  liver. 

If  we  remove  the  intestines  and  study  the  configuration  of  the  posterior 
abdominal  wall,  we  find  the  various  depressions  shown  in  Fig.  151   (see 
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p.  325),  constituting  niches  in  the  body  in  which  pus  is  apt  to  collect, 
forming  well-defined  abscesses.  There  are,  in  general,  three  of  these 
niches :  the  deep  pelvic  and  the  right  and  left  abdominal  respectively,  the 
latter  of  which  may  be  subdivided  again  into  iliac  below  and  renal  above. 


Fig.  146. — A  Composite  Picture  Showing  thb  Various  Positions  in  which  an  Abscess  may  be  Found,  in 
THE  Pelvis,  behind  or  in  front  op  the  Ileum,  or  behind  the  Colon  or  the  CiCcuM. 

The  location  of  the  abscess,  as  a  rule,  is  determined  by  the  position  of  the  appendix. 

The  natural  tendency  of  pus  to  gravitate  upward  as  the  patient  lies  re- 
cumbent will  be  best  understood  by  consulting  Fig.  153,  where  it  is  manifest 
that  the  posterior  abdominal  wall  is  disposed  on  an  inclined  plane  at  an  angle 
of  about  30  degrees.  The  upward  course  of  infection  is  facilitated  not  only 
by  gravity,  but  by  the  natural  drainage  of  the  lymphatics  in  this  direction. 
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Fn;.  147. — ^Thb  Location  op  Various  Small  Abscesses  in  the  Ileocolic  Region.    (See  p.  3*0.) 
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Pio.  148. — Mikulicz's  Barriers  to  the  Spread  op  Infection.  Aiding  in  the  Localization  op  Ikplamhatokt 

Products.     (See  p.  320.) 
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As  already  said,  however,  the  position  of  the  appendix  is  of  prime 
importance  in  determining  the  direction  which  pus  takes.  All  appendices 
which  hang  in  the  pelvis  drain  downward  and  lead,  as  a  rule,  to  pelvic 
abscesses,  similar  to  abscesses  arising  from  the  organs  which  are  more 
uniformly  pelvic  in  position.  Furthermore,  in  addition  to  the  natural 
barriers,  the  formation  of  artificial  barriers  must  be  borne  in  mind. 
Many  cases  of  appendical  abscess  have  been  preceded  by  pre\aous 
attacks,  which  have  left  adhesions  that  effectually  act  as  barriers.    This 


Fig.  149. — Showing  am  Appendix  Coiled  on  Itselp  in  Spiral  Form  Below  and  in  Front  op  the 

iLEoCiCCAL  Junction. 

The  ileum  is  shown  lifted  up,  so  as  to  expose  the  proximal  portion  of  the  appendix.  The  appendix  was 
bound  down  by  numerous  adhesions,  passing  in  every  direction,  immobilizing  the  individual  coils  of  the 
organ.  The  tip.  however,  was  free  and  pointed  directly  forward.  The  whole  organ  was  intensely  inflamed, 
so  much  so  as  to  make  it  impossible  to  recognize  the  different  coils  until  the  adhesions  had  beeh  partially  severed 
and  removed.  The  extraordinary  spiral  form  of  the  appendix  resembles,  in  a  remarkable  manner,  a  rattle- 
snake coiled  and  ready  to  spring. 

is  especially  true  in  cases  where  the  appendix  has  become  embedded  in 
the  caecum.  In  this  class  of  cases  it  is  no  uncommon  thing  for  the  pus  to 
break  directly  into  the  intestine. 

In  considering  the  drainage  of  an  abscess  by  operation,  it  is  therefore 
of  great  importance  to  know  location  of  abscess,  whether  in  the  iliac  fossa, 
whether  in  the  true  pelvis  or  in  the  renal  region,  to  obtain  effectual  drain- 
age, as  in  each  of  these  positions  very  different  incisions  and  quite  different 
postures  have  to  be  employed.  The  details  of  this  will  be  considered 
under  treatment  of  appendical  abscess. 
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Fig.  152  shows  the  natural  tendency  of  an  abscess  to  pour  into  the 
pelvis  or  to  extend  up  under  the  layers  of  the  mesileum  when  the  appen- 
dix is  disposed  as  represented  in  the  section.  It  is  also  evident  from  this 
figure  that  an  infection  perforating  the  posterior  layers  of  this  fascia  is 


Fig.  150. — W.  W.  Russell's  Case  Showing  the  Appendix  Buried  under  Two  Layers  of  Pbritoxbal  Folds 

Forming  Two  Pockets.     (Sec  p.  320.) 

The  appendix  lay  flexed  on  itself  in  the  innermost  pocket,  as  shown  in  the  upper  right-hand  figure.    G^-n.  clinic. 
October  8,  1903.     Note  that  the  ileocecal  fold  is  continuous  ^ith  the  broad  ligament. 


not  only  in  a  position  to  invade  the  upper  region,  as  shown  in  Fig.  153, 
but  to  work  downward  under  Poupart's  ligament  into  the  thigh. 

Removal  of  the  Appendix  in   Suppurative  Cases. — One  of    the  most 

important  questions  connected  with  appendical  abscess  is  the  treatment 
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of  the  appendix  itself.  In  most  cases,  especially  where  there  is  a  large 
abscess,  and  the  patient  is  exhausted  by  the  disease,  the  best  plan  is  simply 
to  lay  open  the  abdominal  wall  freely  so  as  to  drain  off  the  pus,  and  to  pay 
no  attention  to  the  appendix  whatever.  Treated  in  this  way,  the  appendix 
is  sometimes  discharged  as  a  slough  when  the  dressings  are  changed,  or  as 
the  wound  is  washed  out.  Or,  if  the  appendix  is  not  seen  at  any  time,  it 
may  be  so  greatly  obliterated  by  the  disease  and  so  thoroughly  incorporated 


Fig.  151. — ^Abdomen  Showing  Three  Major  Fossae,  Right  and  Left  Abdominal  and  Pelvic. 

The  abdominal  fossae  are  subdivided  into  renal  and  Iliac.    In  these  fossae  fluids  are  prone  to  accumulate  with  the 
patient  in  a  reciunbcnt  position.       (See  Meckel's  Diverticulum,  Chap.  II.) 


in  the  scar  tissue  of  the  contracting  abscess  cavity  that  it  causes  no  future 
harm.  When  the  appendix  is  clearly  exposed,  or  when  it  lies  at  some  point 
where  it  can  be  reached  without  risk  of  opening  the  peritoneal  cavity, — 
as,  for  example,  along  the  posterior  wall  of  the  fossa,  or  behind  or  to  the 
outside  of  the  caecum  or  colon, — the  surgeon  may  then  cautiously  expose 
the  appendix  from  end  to  end,  amputate  and  remove  it.  Not  infrequently, 
however,  in  such  cases,  the  sutures  at  the  base,  closing  in  the  opening  into 
the  caecum,  refuse  to  hold,  and  the  result  is  a  discharge  of  fecal  matter 
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onto  the  dressings,  lasting  for  a  few  days  or  weeks,  and  finally  disappearing 
spontaneously;  a  fecal  fistula  often  follows  the  simple  incision  of  an 
abscess,  and  closes  without  further  trouble  after  a  short  interval. 


f^'^ton  e*r      ri«efcal  vaUe 


d^ 

Fig.  152. — Horizontal  Section  just  above  the  Insertion  op*  the  Appendix,  Showing  the  Relations  of 
THE  Appendix  and  the  Tissues  op  the  Mesappendix  to  the  Fascia  and  Muscles  op  the  Posterior 
Abdominal  Wall.    (See  p.  324) 

This  figure  also  demonstrates  the  method  of  approaching  an  abscess  about  the  appendix  by  an  extra-peri- 
toneal route.  The  section  is  made  in  a  fat  person,  and  therefore  shows  the  individual  layers  of  the  fascia  more 
widely  separated  than  usual. 

The  alternative  plan  is  that  of  hunting  for  the  appendix  in  the  abscess 
cavity  or  in  its  walls,  even  breaking  up  the  adhesions  which  form  the  walls 
of  the  cavity  in  the  determination  to  discover  and  remove  the  cause  of  the 
trouble.    While  there  can  be  no  objection  to  pulling  out  a  loosened  appen- 
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Fig.  t5v— Froekn  Skctioh  (Sagittal)  thiough  the  Middls  of  PouPAitT's  Ligament 
IN  THE  Right  Mammarv  Lixe,  showing  iNXERiok  of  Cjecum  a  no  Colon  with  Ci£CAL 
Opening  into  Appendix  and  Section  op  Appendix  and  MGSAPpeNDix. 

The  picture  shows  well  the  position  of  the  appendix  upoti  an  mclmed  plane-  formed  by 
the  posterior  abdominal  wall  in  the  recumbent  position,  fluid  accumulating  about  the 
appendix^  as  may  lye  seen  irom  thh  section,  following  gravity,  may  take  one  of  two  courses: 
either  ymss  in  front  of  the  renal  fascia  and  so  over  and  around  the  kidney  to  the  under  sur- 
face of  the  Hver,  where  an  infra-hepatic  abscess  may  be  formed;  or,  oo  the  other  hand,  the 
fluid  may  pertorate  the  renal  fascia  and  follow  the  course  of  the  ret ra- peritoneal  fat  behind 
the  kidney  up  to  the  diaphragm,  where  it  may  penetrate  the  pleura  through  a  weak  space 
in  the  fibres  of  the  diaphra^rm.  The  peri-retial  tissues  may  be  invaded  in  either  of  these 
directions.    Gall-bladder  cystic. 
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dix  when  it  appears  sloughing  and  gangrenous,  in  common  with  other 
sloughing  tissues,  the  practice,  once  so  widely  recommended  by  surgeons, 
more  to  be  admired  for  their  courage  than  their  discretion,  of  *' always 
removing  the  appendix,'*  is  to-day  pretty  generally  condemned,  although 
a  few  excellent  members  of  the  profession  still  continue  it. 


Fig    154. — Weir's  Incision  for  the  Purpose  op  Enlarging  the  McBurney   Opening  without  Dividing 

THE  Muscles.     (See  p.  330J 

The  skin  incision  and  the  separation  of  the  external  oblique  fibres  are  made  obliquely  downward  across  the 
semilunar  line.  The  rectus,  with  the  epigastric  vessels,  is  thus  exposed  and  can  be  retracted.  The  internal  ob- 
lique transversalis  and  posterior  lamella  of  rectus  sheath  with  the  peritoneum  are  then  divided,  giving  abundant 
room,  as  shown,  for  dealing  with  complications.  The  figure  does  not  represent  the  maximum  space  which  can  be 
secured  by  drawing  the  transversalis  fascia  strongly  up  and  down. 

It  is  encouraging  to  feel  assured  that  when  an  appendix  has  gone  so  far 
as  to  produce  an  abscess  in  its  neighborhood,  it  is  itself,  in  most  instances, 
so  completely  disorganized  as  to  occasion  no  further  trouble.  The  advan- 
tage of  the  simple  incision  with  drainage  is  well  shown  by  Barling  (Lancet, 
Feb.  22,  1903),  who,  in  a  series  of  74  abscess  cases,  removed  the  appendix 
in  only  25.  The  remaining  49  cases,  where  the  appendix  was  left  undis- 
turbed, were  kept  under  observation,  and  in  only  one  case  was  there  a 
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recurrence  of  the  disease;  this  one  was  then  operated  upon  successfully. 
It  is  safe  to  assert  that  had  the  surgeon  insisted  upon  finding  and  removing 
the  appendix  in  the  49  cases  he  would  have  lost  a  large  percentage  of 
them.  I  must  add  here,  however,  that  there  have  been  two  fatal  cases  in 
the  Johns  Hokpins  Hospital  from  a  recurrence  of  the  abscess  after  simple 
incision.  The  balance-sheet,  however,  may  be  said  to  be  overw^helmingly 
in  favor  of  drainage  without  extirpation,  where  the  latter  course  presents 
any  serious  difficulty  or  exposes  the  patient  to  the  dangers  of  opening 
the  free  peritoneum. 

Jaff6  (Berl.  klin.  Wochenschr.,  Dec.    14,  1903,  p.   1148),  out  of   100 
cases  which  were  opened  and  drained,  saw  only  5  in  which  it  was  necessary- 


tit  Oi*.  int.  &bt  *  lf»n*v. 


Fig.  iss. — Doughty's  Method  for  Securing  Mors  Room  in  Abscess  and  othbr  Difficult  Cases. 

The  incision  is  made  in  the  skin  in  an  oblique  direction.  The  external  oblique  fibres  are  then  separated,  and 
afterwards  those  of  the  internal  oblique  and  transversalis.  This  opening  is  enlarged  with  scissors  until  the  edge 
of  the  rectus  is  exposed.    The  layers  of  the  sheaths  of  the  rectus  are  then  cut  up  and  down,  as  indicated. 

to  remove  the  appendix  at  a  later  date.  The  obliteration  and  destruction 
of  the  appendix  which  goes  on  concurrently  with  the  formation  of  an  abscess 
is,  in  his  opinion,  a  strong  argument  for  deferring  operation  in  those  cases 
where  the  inflammatory  process  is  manifestly  shut  off  from  the  peritoneal 
cavity,  as  evidenced  by  the  wall  of  adhesion  surrounding  it  on  all  sides  as 
well  as  posteriorly,  a  wall  **as  sharply  defined  as  the  margin  of  the  liver. " 
He  draws  attention  to  the  comparative  advantages  of  the  intermediate 
operation,  pointing  out  that,  if  the  operation  is  done  before  the  suppuration 
of  the  entire  exudate  {''Falls  der  Kern  des  perityphlitischen  Exudats  noch 
nicht  eitrig  eingeschmolzen  isV),  the  operator  is  under  the  necessity  of 
finding  the  appendix  in  the  midst  of  adherent  intestines  and  scattered 
deposits  of  pus,  fibrin,  and  exudate,  as  there  is  under  such  conditions  no 
assurance  that  the  peccant  organ  will  be  so  involved  in  the  cicatrix  during 
the  healing  process  as  to  become  harmless  for  the  future. 
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Neumann  {Ijingenb.  Archiv  f.  klin,  Chir.,  1901,  Bd.  62,  Hft.  3)  advo- 
cates the  plan  of  a  secondary  operation  for  removal  of  the  appendix,  after 
the  draining  of  the  abscess,  claiming  for  it  the  following  advantages : 

1.  The  duration  of  the  original  operation,  which  occurs  at  a  time  when 
the  patient  is  more  or  less  exhausted,  and  when  every  effort  should  be  used 
to  sustain  vitality,  is  much  shortened. 

2.  It  prevents  an  already  existing  peritonitis  from  spreading,  and 
avoids  exciting  a  fresh  peritonitis  by  exposing  closed  peritoneal  surfaces. 

3.  The  appendix  can  be  removed  at  the  secondary  operation  close  to 
the  caectmi,  while  the  patient  is  in  good  condition  and  the  absorbing  power 
of  the  peritoneum  possesses  its  normal  activity. 


Ant.  4up.  »pi 


Fig.  156. — ^Thb  Triangular  Flaps  thus  Formed  are  Drawn  Up  and  Down.  Giving  a  Wide  Area  op 

Exposure  to  the  Peritoneum. 

If  the  wound  is  to  remain  open  for  packing,  the  several  structures  are  identified  by  loops  of  silk. 

4.  Adhesions  are  easily  freed  and  the  formation  of  fresh  ones  avoided. 

5.  The  risk  of  ventral  hernia  is  greatly  lessened. 

When  the  appendix  exceeds  the  normal  length  and  the  diseased  area  is 
situated  in  the  tip,  the  location  of  the  abscess  may  be  more  or  less  distant 
from  the  usual  site  of  an  appendix.  The  same  unusual  location  is  found 
when  the  position  of  the  appendix  is  abnormal  from  congenital  displace- 
ment of  the  caput  coli,  especially  when  the  latter  is  high  up  behind  the 
liver ;  or  when  a  previous  attack  of  inflammation,  resulting  in  contraction, 
causes  upward  displacement  of  the  csecum. 

Treatment  of  Abscess. — Evacuation. — The  best  place  to  open  an  ab- 
scess is  at  the  site  indicated  by  nature  through  swelling  and  tenderness. 
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A  free  incision  should  be  made  over  the  location  of  the  pus  and  rather  to 
the  outside,  near  Poupart*s  ligament,  or  the  spine  or  crest  of  the  ileum, 
and  in  the  direction  of  the  external  oblique  muscle.  GEdema  of  tissues 
under  the  skin  or  beneath  the  muscles  is  an  indication  of  pus  near  at  hand, 
a  little  deeper  in.  It  is  a  good  plan  to  pull  the  muscles  widely  apart  with- 
out cutting  them,  and  then  to  open  the  abscess  by  a  blunt  dissection; 
if  it  is  large  enough  to  need  a  freer  avenue  of  drainage,  an  incision  can  be 
made,  both  up  and  down,  through  the  entire  thickness  of  the  abdominal 
walls.  Fig.  154  shows  Weir's  method  of  securing  a  large  opening  through 
which  an  abscess  or  other  complications  may  be  dealt  with  without 
embarrassment  (Trans,  Congrh  internal,  de  mid.,  Paris,  1900,  p.  801). 
Doughty's  method  {personal  communication)  of  securing  a  large  avenue  of 
approach  and  a  better  opening  for  free  drainage  is  seen  in  Figs.  155,  156 
and  157. 

It  is  sometimes  very  difficult  to  recognize  the  peritoneum  if  it  is  adhe- 
rent, and  the  surgeon  should  then  use  a  fine  needle  or  the  point  of  a  knife 


Ant. 


Fio.  157. — Doughty's  Method.     Shows  thb  Complete  Closure  of  the  Wound  and  the  Relations  op  thb 

Lines  op  Suturing. 

to  enter  the  abscess,  introducing  a  pair  of  artery  forceps  with  closed  blades 
as  soon  as  the  pus  appears,  and  spreading  the  blades  apart  after  they  are 
inserted;  the  forceps  is  then  withdrawn  and  the  fingers  inserted,  in  order 
to  keep  the  hole  widely  open,  and  give  the  pus  free  exit.  If  there  is  any 
suspicion  of  the  peritoneum,  it  is  best  to  work  carefully  backward  on  the 
outer  side  toward  the  flank  in  order  to.  open  the  abscess  without  disturbing 
the  peritoneum  (see  Fig.  158).  If  the  unopened  peritoneum  is  found 
freely  movable  over  the  mass,  the  surgeon  has  a  choice  between  several 
plans  of  procedure.  First,  the  peritoneum  may  be  gently  pushed  toward 
the  median  line,  until  the  mass  is  reached  extra-peritoneally,  as  just 
described.  Second,  the  mass  is  reached  extra-peritoneally  in  a  simi- 
lar manner,  after  it  has  first  been  thoroughly  explored  through  an  in- 
cision opening  into  the  peritoneal  cavity;  this  opening  ought  to  be 
closed  before  breaking  into  the  abscess  from  the  lateral  extra-peritoneal 
route;  such  an  opening  clears  up  the  diagnosis  as  to  the  extent  of  the 
trouble  and  points  out  the  safe  way  for  the  evacuation.  Third,  the  abscess 
may  be  emptied  trans-peri toneally  (see  Fig.  159).  This  last  method  gives 
visual  command  of  the  field,  and  better  control  of  all  possible  conditions 
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Fig.  158. — Diagram  Showing  the  Method  op  Approaching  the  Abscess  by  the  Extra-peritoneal  Route. 
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Fig.  159. — Shows  the  Transperitoneal  Method,  Packing  off  the  Uncontaminated  Peritoneum  on  all 
Sides  in  Order  to  Approach,  Evacuate,  Clean  out,  and  Drain  the  Abscess  by  this  Route. 
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and  complications  that  may  arise,  and  for  many  cases  with  abscesses  awk- 
wardly disposed  toward  the  interior  of  the  abdomen  it  is  the  plan  to  be 
preferred.  It  is  contraindicated  for  very  weak  patients,  whose  vitality 
is  better  conserved  by  a  simple  extra-peritoneal  evacuation  of  the  pus. 
For  such  a  trans-peritoneal  treatment  a  long  vertical  incision  is  made, 
either  near  the  rectus  or  through  its  fibrous  sheath,  so  as  to  deliberately 
expose  the  mass  on  the  median  aspect.  The  swelling  is  then  carefully 
outlined  by  sight  and  touch,  and  then  an  efficient  protective  barrier  is 
formed  about  the  mass  by  means  of  pads  of  folded  gauze,  which  hold  back 
every  loop  of  the  healthy  bowel  and  protect  the  abdominal  cavity  above, 
toward  the  middle  line  and  in  the  true  pelvis.  Before  opening  the  abscess 
a  few  large  strips  of  dry  iodoform  gauze  may  be  loosely  laid  about  the 
point  of  evacuation.  The  caecum  is  carefully  raised,  and  as  the  pus  appears 
it  is  taken  up  with  small  sponges.  The  iodoform  strips  may  be  removed 
and  replaced  as  rapidly  as  they  are  soiled.  When  all  the  pus  and  fibrin 
that  the  gauze  sponges  will  remove  have  been  taken  up,  the  appendix  is 
dealt  with  as  best  suits  the  case.  After  its  exposure,  a  large  abscess  is 
often  best  treated  by  aspiration,  to  take  off  the  tension  and  the  excess  of 
pus;  it  may  then  be  opened  and  cleaned,  the  appendix  being  removed,  if 
it  is  accessible.  Other  foci  of  pus  should  then  be  carefully  evacuated  in 
the  same  way. 

If  a  second  mass  is  found  in  the  lumbar  region  or  in  the  pelvis,  it 
may  be  best  to  make  a  separate  incision  or  a  counter-opening  at  the 
nearest  point  on  the  abdominal  wall.  In  women  a  vaginal  puncture  and 
free  drainage  are  often  most  useful,  and  in  men  a  similar  puncture  through 
the  rectum  is  occasionally  of  great  service. 

After  evacuating  all  pus  and  thoroughly  opening  and  cleansing  the 
cavities  with  dry  gauze,  the  infected  areas  should  be  loosely  packed  with 
washed-out  iodoform  gauze  (Sanger).  The  protective  gauze  pad  may 
then  be  withdrawn,  and  the  wound  closed  with  a  wide  opening  for  the 
exit  of  the  iodoform  gauze.  After  emptying  the  right  iliac  abscess,  the 
surgeon  must  carefully  palpate  the  adjacent  accessible  regions,  within  the 
limits  of  safety,  in  order  to  discover  any  communicating  or  secondary 
abscesses,  which  may  be  found  at  any  of  the  points  shown  in  Fig.  i6o. 
He  should  also  bear  these  regions  in  mind  throughout  the  convalescence. 

Cleansing  the  Abscess  Cavity. — Too  much  stress  cannot  be  laid 
upon  the  necessity  for  care  and  dexterity  at  this  stage.  Walsh  am  {Trea- 
tise on  Appendicitis,  1901,  p.  22)  cites  a  good  example  of  the  harm  which 
may  result  from  any  but  the  gentlest  manipulation.  A  boy,  aged  seven- 
teen, was  admitted  to  hospital  with  acute  appendicitis,  on  the  seventh 
day  of  the  disease.  An  incision,  about  one  and  a  half  inches  long,  was 
made  just  above  the  outer  part  of  Poupart's  ligament,  and  a  localized 
abscess  containing  two  ounces  of  pus  was  opened.  A  finger  was  then  intro- 
duced to  explore  the  abscess,  and  the  latter  was  washed  out.  The  tempera- 
ture and  pulse  both  rose  gradually  after  the  operation,  the  patient  became 
very  restless  and  died  on  the  second  day.    The  postmortem,  which  showc<i 
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that  the  appendix  was  ulcerated  and  contained  a  concretion,  also  showed 
that  a  hole  had  been  accidentally  made  through  the  adhesions  into  that 
part  of  the  peritoneal  cavity  which  had  been  previously  healthy,  and  that 
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Fig.  i6o. — Showing  the  Various  Sites  at  which  Abscesses  are  More  Commonly  Found. 

The  appendix  is  seen  below  on  the  right  in  the  centre  of  a  chain  of  abscesses  which  extend  upward  on  the 
right  into  renal  region,  supra-hepatic  and  right  pleural,  or  into  the  liver  by  portal  vein.  The  extension  up  the  left 
side  is  usually  effected  by  traversing  the  pelvis,  the  left  iliac  fossa,  and  the  left  renal  fossa.  Occasionally  the  ab- 
scess is  found  located  among  the  intestines  in  the  neighborhood  of  the  umbilicus,  and  rarely  in  the  splenic  region. 

through  this  hole,  pus  and  lotion  had  been  injected  into  the  general  peri- 
toneum, thus  setting  up  septic  peritonitis!  After  the  abscess  is  evacuated 
and  wiped  dry,  it  is  often  advantageous,  especially  if  the  cavity  is  a  small 
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one,  to  sterilize  it  as  thoroughly  as  possible.  This  may  be  done  by  means  of 
a  strong  antiseptic  solution  applied  for  a  brief  space  of  time  and  wiped  off. 
For  a  small  abscess  pure  carbolic  acid  is  most  efficient,  applied  on  a  little 
pledget  of  cotton,  care  being  taken  that  no  excess  of  acid  is  allowed  to  run 
over  adjacent  tissues ;  if  this  is  followed  by  an  application  of  pure  alcohol, 
no  harm  ought  to  result  from  its  escharotic  tendency;  great  caution, 
however,  must  be  used  in  the  proximity  of  the  iliac  vessels  or  in  apply- 
ing it  on  the  bowel.  This  form  of  treatment  is  best  suited  to  small 
indurated  cavities  containing  a  little  pus,  which  are  attached  to  the 
caecum,  lie  behind  it,  or  are  lodged  in  the  true  pelvis.  Large  abscesses 
I  swab  out  with  a  solution  of  mercuric  chloride  (i  :  looo)  or  a  solution 
of  formalin  followed  by  plain  water.  Fetid  abscesses  may  be  cleansed 
with  peroxide  of  hydrogen. 

Drainage. — An  abscess  cavity  should  never  be  disinfected  and  closed 
without  drainage.  When  there  has  been  much  pus,  a  large  opening  ought 
to  be  left  for  free  drainage ;  but  before  the  drain  is  inserted,  the  relations 
of  the  abscess  must  be  studied,  and  pressure  made  upon  it  in  various  direc- 
tions, in  order  to  ascertain  that  there  is  not  some  other  cavity  commtmi- 
cating  with  the  primary  one.  If  there  is,  it  should  be  explored  to  its  bottom, 
and  if  it  extends  into  any  other  dependent  position,  such  as  the  right 
renal  region  or  the  floor  of  the  pelvis,  a  counter-opening  should  be  made 
there  also.  The  pelvis  in  particular  should  be  carefully  explored  to  dis- 
cover a  possible  hour-glass  abscess,  that  is  to  say,  an  abscess 
of  the  iliac  fossa  communicating  with  the  pelvis,  often  by  a  narrow  and 
almost  imperceptible  orifice  or  channel,  which  is  one  of  the  most  dangerous 
of  all  forms  of  secondary  abscesses.  Douglas*  cul-de-sac  should  always  be 
explored  when  there  are  no  adhesions  to  contraindicate  it  by  the  intro- 
duction of  gauze  on  a  probe.    . 

The  essential  points  to  be  remembered  in  drainage  are  these : 

The  drain  is  only  a  drain  to  a  limited  extent  and  for  a  short  time;  it 
acts  chiefly  as  a  protective  pack. 

It  is  essential  that  the  whole  septic  area  should  be  drained. 

The  drain  must  be  loose  in  order  that  it  may  absorb  rapidly.  It  must 
never  be  firmly  packed. 

The  drain  must  have  exit  through  a  large  orifice. 

Whenever  possible,  the  drain  must  be  to  an  orifice  in  a  dependent  position. 

The  drain  must  be  watched  and  as  soon  as  it  ceases  to  discharge  it  must 
be  loosened  or  wholly  withdrawn. 

In  a  small  abscess  it  is  sometimes  best  to  leave  the  drain  in  for  a  week. 
Fatal  infection  has  occurred  from  removing  it  too  soon  and  thus  breaking 
up  protective  adhesions. 

One  of  the  most  dangerous  forms  of  abscess  is  that  in  which  there 
is  a  small  accumulation  of  pus,  it  may  be  not  more  than  a  few  drops, 
walled  off  about  the  tip  of  the  appendix.  Such  cases  are  oftenest  found  at 
the  tip  of  an  appendix  dipping  into  the  pelvis;  Fig.  i6i  represents  one 
of  these  abscesses  high  up  in  the  neighborhood  of  the  hepatic  flexure. 
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The  danger  lies  in  the  fact  that  the  operator  is  tempted  either  to  cleanse 
the  cavity  and  close  it  entirely,  or  to  attempt  to  get  along  with  insufficient 
drainage  by  a  long  and  circuitous  route.  It  is  imperative  that  operators 
should  confer  upon  these  minute  abscesses  all  the  dignity  of  the  larger 
form,  treating  them  with  the  most  extreme  care  to  avoid  any  contami- 
nation of  the  peritoneum,  sterilizing  the  cavity  with  painstaking  care, 
introducing  an  abundant  gauze  drain,  which  should  be  left  in  for  five 
or  six  days,  and,  lastly,  draining  onto  the  surface  by  the  most  direct 
avenue,  even  if  it  is  necessary  to  make  an  additional  incision  or  to 
enlarge  the  incision  already  made.  Fig.  162  shows  the  cause  of  the 
minute  abscess,  namely,  a  pin-point  perforation  of  the  tip  of  the  appendix. 


JU^' 


Pig.  161. — DowNEs's  Casb  Showing  the  Unusual 
Location  of  thb  Abscess  high  up  to  the  Inner 
Side  op  the  Ascending  Colon,  Covered  by  the 
Omentum.    Recovery. 


Fio.  162.  —  Downes's  Case  op  Pin-point  Perfora- 
tion, a.  OF  the  Tip  op  the  Appendix;  b,  Ragged 
Area  Adhesions  Walling  off  Abscess.  (Natural 
size.) 


The  best  material  for  drainage  is  w^ashed-out  iodoform  gauze,  used  in 
strips  two  or  three  inches  wide  and  about  twenty  inches  long,  and  in  two 
or  three  thicknesses.  Before  introducing  the  drain,  all  sound  bowel  should 
be  lifted  up  en  masse  to  one  side,  and  held  off  from  the  abdominal  parietes ; 
then,  with  the  abscess  cavity  freely  exposed,  it  is  loosely  filled  with  strips 
of  gauze.  If  the  abscess  is  in  the  pelvis,  it  should  be  loosely  stuffed  on  all 
sides,  in  such  a  manner  that  the  sotmd  bowel  rests  upon  the  gauze.  Great 
care  must  be  exercised  in  introducing  the  gauze,  for  many  cases  have  been 
lost  from  a  kink  in  the  bowel  after  operation  resulting  in  an  obstruction. 
According  to  Halsted,  a  small  drain  may  be  more  effective  in  causing  the 
kink  than  a  large  one.  The  packing  should  always  keep  the  intestines 
away  from  the  drainage  area  as  one  solid  organ,  and  the  gauze  must  not 
be  left  among  the  coils.  For  this  purpose  *'the  cigarette  drains'*  used  by 
Morris  and  by  Warren  (see  p.  360)  are  very  satisfactory. 
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The  size  of  the  drain  must  depend  upon  the  nature  of  the  infection. 
During  operation  a  smear  should  be  taken,  and  if  nothing  is  found  except 
the  colon  bacillus  there  is  no  reason  for  special  caution ;  if,  how- 
ever, the  streptococcus  or  staphylococcus  is  present, 
there  must  be  a  wide  drain  with  everything  left  open.  The  drain  may 
remain  untouched  from  five  to  seven  days  or  longer  provided  the  patient 
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Pig.  163. — FoLLis's  Case.  Gangrbne,  Abscess,  and  Perforation  op  the  Appendix  as  Seen  in  the  Right- 
hand  Figure.  Completely  Enveloped  and  Protected  prom  Peritoneal  Cavity  by  Omentum  as  Shown 
IN  Left-hand  Figure. 

The  omentum  formed  a  tight  constir-ting  neck  around  the  appendix  beyond  the  disease.    R.,  boy  thirteen  years 
old,  Nov.  33,  1903.    Recovery.     (Natural  size.) 


is  improving.  As  long  as  there  is  a  free  flow  from  the  wound,  it  need  not  be 
disturbed.  It  should  not  be  removed  on  account  of  an  elevation  of  tempera- 
ture during  the  first  day  or  two  when  the  patient  is  otherwise  doing  well. 
In  removing  the  gauze  it  is  well  to  use  traction  forceps  in  order  that 
it  may  be  drawn  out  steadily  and  slowly.  If  there  is  much  pain  in  doing 
this,  nitrous  oxide  gas  or  a  few  w^hiffs  of  chloroform  may  be  administered. 
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The  second  tampon  should  be  much  smaller  than  the  first,  in  order  to 
favor  the  collapse  of  the  abscess  cavity.  The  external  skin  opening  of  the 
drain  must  always  be  kept  freely  open,  and  the  gauze  should  never  be 
allowed  to  plug  the  orifice  and  bottle  up  the  secretions.  If  necessary,  a  hot 
saline  poultice  may  be  used  to  soften  the  gauze  and  facilitate  its  removal. 
Treatment  of  Abscess  in  Special  Cases. — In  some  unusual  cases  I 
have  adopted  the  plan  of  opening  the  abdomen  in  the  median  right  semi- 
lunar line,  and  then,  when  the  abscess  is  located  and  found  accessible  by 


Fig.  164. — Shows  the  Method  op  Exposing  an  Abscess  by  an  Incision  in  the  Right  Semilunar  or  Median 
Line  and  then  Opening  and  Evacuatinc  it  Extra-peritonbally  by  a  Second  Smaller  Lncision  in 
THE  Right  Loin. 

an  extra-peritoneal  route,  I  have  made  a  second  incision  in  the  skin,  close 
to  the  crural  arch  (Fig.  164)  or  to  the  spine  of  the  ilium,  and  worked  up 
beneath  the  peritoneum  until  the  abscess  was  reached  and  evacuated, 
one  hand  acting  through  the  second  incision,  and  being  guided  by  the 
other  hand  and  the  eye  acting  through  the  first  (Fig.  165).  After  evacua- 
tion of  the  abscess,  every  adjacent  part  must  be  examined  by  bimanual 
palpation  with  the  hand  inside  to  discover  any  remaining  foci  of  pus. 
The  clean  abdominal  wound  must  then  be  closed  by  an  assistant  who  has 
not  been  contaminated,  or,  if  it  is  done  by  the  operator  himself,  he  must 
first  change  his  glove ;  the  lateral  incision  is  left  open  for  drainage. 
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The  most  favorable  of  all  abscesses  are  those  encapsulated  in  the  omen- 
tum (see  Fig.  163),  and  in  some  such  cases  it  is  possible  to  excise  the  whole 
abscess  cavity  enclosed  in  the  omentum,  and  close  the  wound  without 
drainage.  Van  Hook,  on  opening  the  peritoneum  in  a  case  protected  by 
the  omentum,  found  a  layer  of  it  lying  between  the  tumor  and  the  abdom- 


FiG.  165. — Shows  the  Hand  within  the  Abdomen  Guiding  and  Controlling  the  Forceps  in  the  Act  op 
Opening  and  Evacuating  the  Abscess  through  the  Lateral  Incision. 


inal  wall.     He  stitched  the  omentum  to  the  parietal  peritoneum,  and  the 
next  day  he  opened  the  pus  cavity.    The  patient  made  a  good  recover}'. 

Abscess  Connected  with  a  Gangrenous  Appen- 
d  i  X  . — Terrier,  who  has  insisted  with  great  emphasis  (R(rL\  dc  chir., 
Jan.,  1900)  upon  the  importance  of  certain  anaerobic  bacilli  as  a 
causative  factor  in  some  of  the  worst  forms  of  appendicitis,  especially  the 
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gangrenous,  points  out  that  the  suppurative  processes  due  to  these  bacilli 
can  be  recognized  by  their  extreme  fetidity,  and  that  they  rapidly  pro- 
•  duce  the  gravest  lesions.  The  temperature  in  a  case  of  this  kind  is  apt  to 
be  low,  while  the  pulse  runs  up,  it  may  be  as  high  as  140,  and  the  case 
presents  all  the  appearance  of  a  rapid  and  grave  intoxication.  Terrier 
anticipates  that  the  study  of  this  new  class  of  organisms  in  their  relation 
to  appendicitis  will  disclose  a  near  connection  between  clinical  forms  of 
appendicitis  and  the  bacterial  agents  at  work  in  their  causation.  He  also 
believes  that  the  local  phenomena  in  such  cases  as  he  describes  will  even- 
tually be  shown  to  depend  upon  the  specific  infection  rather  than  upon 
special  anatomic  considerations  C  Recherches  sur  quelques  microbes  stricte- 
ment  anerobic  et  leiir  rdle  dans  pathologie,''  Arch,  de  m^d,  exp&r.,  July,  1898, 
p.  517).  The  imderstanding  of  the  anaerobic  nature  of  some  of  the  worst 
infections  leads  to  one  deduction  of  great  practical  importance,  namely, 
the  necessity  in  such  cases  for  opening  the  wound  largely  and  using  per- 
oxide of  hydrogen  in  dressing  all  infected  parts.  In  one  of  the  cases  cited 
by  Terrier,  where  there  was  a  fetid  suppuration  and  sloughing  of  the  whole 
appendix  due  to  anaerobic  infection,  a  gangrenous  phlegmon  was  found  in 
the  abdominal  wall,  and  the  patient's  life  was  only  saved  by  extensive 
incisions  in  the  tissues,  begun  at  the  earliest  possible  moment  and  repeated 
several  times  in  the  effort  to  combat  the  rapidly  invading  gaseous  gangrene.  • 
The  necrosed  cartilages  of  several  ribs  had  to  be  resected  in  treating  the" 
last  focus  of  suppuration.  Peroxide  of  hydrogen  was  repeatedly  and  exten- 
sively used  in  association  with  the  aggressive  surgical  treatment. 

Another  dangerous  but  fortunately  rare  form  of  abscess  is  that  occur- 
ring between  the  layers  of  the  mesentery  of  the  small  intestine.  An  inter- 
esting case  of  the  kind  is  reported  by  J.  C.  Bloodgood  {Jour,  Med.  Set., 
1903)  in  which  the  appropriate  treatment  is  incidentally  demonstrated. 

Pelvic  Appendical  Abscess. — Archibald  {Montreal  Med.  Jour.,  1890, 
p.  81)  in  22  cases  of  abscess  originating  in  the  appendix  found  7  situated  in 
the  pelvis.  Rotter  {Dtsch.  med.  Woch.,  1890,  No.  39)  out  of  132  abscesses 
starting  in  the  appendix  foimd  40  which  were  pelvic,  and  of  these  40 
cases  there  w^ere  27  in  which  the  appendix  itself  was  located  in  the  pelvis. 
In  2 1  cases  out  of  the  40  the  pus  was  situated  in  the  pelvis  alone,  while  in 
the  remaining  19  the  pelvic  abscess  was  associated  with  an  extension  into 
other  regions.  Out  of  the  2 1  cases  in  which  the  abscess  was  confined  to  the 
pelvis  there  were  7  in  which  it  was  concealed  in  the  true  pelvis  and  not 
perceptible  to  abdominal  examination,  but  in  14  cases  it  could  be  felt 
through  the  abdominal  walls.  In  the  19  cases  of  pelvic  abscess  with  exten- 
sion, the  right  iliac  fossa  was  the  seat  of  the  second  abscess  14  times  and 
in  every  instance  the  iliac  abscess  was  isolated  from  the  pelvic.  In  3  cases 
the  extension  of  suppuration  was  into  the  left  iliac  fossa.  Out  of  24  pelvic 
abscesses  collected  by  Berard  and  Patel,  the  suppurative  process  was 
confined  to  the  pelvis  in  1 1  cases :  in  7  there  was  an  avenue  of  communi- 
cation between  the  iliac  and  pelvic  abscesses;  in  4  the  pelvic  suppuration 
was  secondary  to  iliac  abscess;   and  in  2  there  was  a  pelvic  abscess  with 
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bilateral  iliac  diverticula.     B^rard  and  Patel  divide  these  pelvic  abscesses 
into  two  classes :  the   peri-appendical,   in  which  there  is  a  direct 
connection  with  the  abscess  surrounding  the  appendix ;  and  the   p  a  r  a  - 
appendical,    in  which  the  appendix  is  situated  above  the  pehic 
brim  and  has  no  apparent  direct  communication  with  the  abscess. 

Sometimes  there  are  two  abscesses,  one  surrounding  the  appendix  on 
the  iliac  fossa  and  another  filling  the  pelvis ;  these  may  be  entirely  distinct 
from  each  other,  or  they  may  communicate  more  or  less  freely  over  the 
brim  of  the  pelvis  under  the  adherent  coils  of  intestines.  A.  C.  Berxays, 
of  St.  Louis,  has  employed  a  method  which  throws  light  on  the  mode  of 
origin  of  pelvic  abscesses.  In  an  incipient  peritoneal  infection  without 
pus,  he  always  introduces  a  long  glass  pipette  as  far  as  the  floor  of  the  peK^s 
and  catches  the  secretion  from  there,  in  which  he  almost  invariably  finds 
abundant  bacterial  flora,  which  develop  on  suitable  media. 

Broca  (Bull,  med.,  June  29,  1901,  p.  589)  distinguishes  two  sorts  of  ab- 
scesses under  the  title  superior  and  inferior  pelvic.  Superior 
pelvic  abscesses  start  near  the  superior  strait,  in  which  situation 
they  may  be  quite  out  of  reach  in  an  examination  through  the  abdomen 
or  by  rectum.  Later  on,  as  they  develop,  they  become  iliac,  or  again  pelvic, 
or  at  once  both  iliac  and  pelvic.  Inferior  pelvic  abscesses 
cannot  be  detected  by  an  examination  from  above,  but  they  are  perceptible 
to  the  rectal  touch,  as  they  generally  lie  in  close  association  with  the 
anterior  wall  of  the  rectum.  In  rare  instances  the  sigmoid  flexure  lies 
between  such  a  collection  of  pus  and  the  rectal  wall.  These  pelvic  abscesses 
are  walled  off  from  the  general  peritoneal  cavity  by  a  layer  of  adhesions 
uniting  the  small  intestines  one  to  another. 

Sometimes  after  the  disappearance  of  an  acute  appendicitis,  rectal 
palpation  reveals  a  line  of  infiltration  against  the  pelvic  wall,  and  possibly 
a  very  tender  spot  in  the  wall  of  the  bowel.  The  patient  may  also  complain 
of  severe  pain  on  straining  in  the  evacuation  of  the  bowels.  These  signs 
point  to  an  appendix  hanging  over  the  brim  into  the  pelvis  and  attached 
to  the  rectum. 

Symptoms. — ^The  special  symptoms  of  pelvic  abscess  are  radiation  of 
the  pain  down  the  right  leg,  McBumey's  point  being  generally  painless,  as 
the  pus  is  located  lower  down ;  but  most  characteristic  of  all  are  the  signs 
of  pelvic  peritonitis,  consisting  of  vesical  and  rectal  disturb- 
ances. The  vesical  disturbance  sometimes  amoimts  to  little  more 
than  frequent  or  painful  micturition.  In  other  cases  there  is  decided 
tenesmus,  noted  soon  after  beginning  of  the  attack.  Retention  of  the 
urine  has  also  been  observed  in  some  instances.  Rectal  tenesmus  is  a 
frequent  sign,  beginning  generally  on  the  second  day  and  lasting  for  a 
short  period.  In  two  instances  a  diagnosis  of  nephritic  colic  has  been  made 
on  account  of  the  pain  radiating  down  the  inguinal  region  and  into  the 
testicle  {'' De  Vappendicite  pclvienne,''  Chevalier,  Paris,  1900).  In  another 
instance  anuria  coexisting  with  tenesmus  and  hypogastric  swelling  gave 
rise  to  a  diagnosis  of  retention  of  urine.    An  important  means  of  recogniz- 
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ing  the  involvement  of  the  appendix  is  through  the  radiation  of  the  pain 
toward  the  umbilicus  when  pressure  is  made  over  the  position  of  the 
diseased  appendix. 

Diagnosis. — ^The  diagnosis  is  established  chiefly  by  rectal  and  vagi- 
nal palpation,  the  physician's  right  forefinger  or  the  forefinger  and 
middle  finger  of  the  right  hand  being  employed  to  investigate  the  right 
side  of  the  pelvic  cavity. 

Treatment. — The  recognition  of  pelvic  abscess  is  essential  to  its  proper 
treatment  and  is,  therefore,  of  great  importance.  One  of  the  most  impor- 
tant avenues  for  opening,  evacuating,  and  draining  an  abscess  in  the  region 
of  the  appendix  is  through  the  rectum.  The  rectal  passage  is  a  par- 
ticularly satisfactory  method  in  men,  in  young  women,  and  in  children, 
and  is  especially  suitable  in  all  cases  of  large  pelvic  abscess  filling  the  pelvis, 
as  well  as  in  all  those  in  which  an  abscess  actually  points  in  the  bowel.  In 
advanced  cases  rectal  evacuation  has  the  advantage  of  causing  little  shock 
to  the  patient,  while  at  the  same  time  it  offers  the  greatest  of  all  desiderata, 
namely,  an  opening  at  the  bottom  of  the  area  to  be  drained;  whenever 
it  is  possible  make  an  opening  posterior  to  the  cervix  uteri  or  into  the 
rectum,  and  thus  secure  drainage  in  a  dependent  position. 

In  a  married  woman,  especially  in  a  multipara,  the  retro-uterine  peri- 
toneal pouch  affords  a  most  convenient  avenue  for  drainage  by  the 
vagina,  which  at  the  same  time  is  free  from  any  objection  on  the  score 
of  contamination  from  fecal  discharges.  When  the  abscess  can  be  felt 
through  the  posterior  cul-de-sac,  this  should  in  all  instances  be  opened. 
The  operation  is  done  by  retracting  the  posterior  vaginal  wall  so  as  to 
expose  the  vault;  the  cervix  is  then  caught  and  drawn  forward,  while 
the  vaginal  vault  just  behind  the  cervix  is  laid  open  from  side  to  side  with 
scissors  or  knife.  As  soon  as  the  bulging  peritoneum  is  reached,  it  is  opened 
widely  and  then  stretched  to  a  maximum  from  side  to  side  by  hooking  in 
the  right  and  left  index-fingers.  This  gives  free  exit  to  all  discharges,  and 
the  cavity  may  be  carefully  washed  out,  a  rubber  tube  being  inserted  with 
a  loose  pack  of  iodoform  gauze.  In  a  child  either  the  rectum  or  the 
superior  strait  must  be  utilized  (see  Fig.  i66). 

When  the  abscess  is  located  entirely  in  the  pelvis,  the  indication  is  to 
find  the  point  of  least  resistance  through  the  inferior  strait  and  to  make 
an  opening  there.  To  evacuate  a  collection  of  pus  by  separating  the 
agglutinated  intestine  through  the  superior  strait  is  exceedingly  dangerous. 
QuENu's  method,  in  two  steps,  is  also  not  to  be  recommended,  if  the  col- 
lection can  be  reached  from  below.  The  first  sfep  in  his  procedure  is  to 
open  the  peritoneal  cavity,  locate  the  abscess,  and  introduce  the  tampon 
down  to  it,  so  as  to  establish  an  avenue  for  the  escape  of  the  pus.  The 
next  step  is  to  open  the  abscess  at  a  later  date. 

It  sometimes  happens  that  an  operator  is  surprised  upon  opening  the 
abdomen  to  discover,  as  in  Cullen's  case  (Fig.  167),  a  large  accumulation 
of  pus  in  the  pelvis,  the  exact  position  and  size  of  which  are  only  known 
after  sufficient  adhesions  have  been  separated  to  release  the  pus  and  make 
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it  imperative  to  proceed.  In  such  cases,  although  the  point  of  election 
for  the  opening  would  have  been  by  the  vagina  in  a  woman,  or  by  the  rectum 
in  a  man,  the  operator,  having  advanced  so  far  as  to  open  the  abscess  from 
above,  is  obliged  to  proceed  with  the  evacuation  in  this  direction.  The 
closest  attention  must  be  given  to  protecting  the  surrounding  peritoneum, 
while  the  entire  pus  cavity  is  emptied  and  dried,  a  liberal  drainage  orifice 
filled  with  loose  gauze  being  provided,  which  also  fills  the  infected  pelvis. 
The  para-sacral  method  was  clearly  defined  by  J  a  boulay  in  1892 
(Rev.  de  chir.,  1892),  but  it  is  the  very  last  to  be  recommended,  unless,  as 
in  the  case  of  B6rard  and  Patel,  the  collection  of  pus  finds  its  way  back 
to  the  sacro-iliac  notch  and  tends  to  open  spontaneously  at  that  point. 


Fig.  166. — Gallant's  case.  Large  retro-peritoneal  abscess  in  a  girl  ten  years  old  extending  from  the  region 
of  the  appendix  behind  the  pelvic  peritoneum  and  pointing  back  of  the  cervix  uteri,  where  it  bulges  into  the  vagina. 
Vaginal  drainage  impossible  on  account  of  age  of  patient.     Drainage  above.     Recovery. 

The  perineal  method,  devised  by  Mauclaire  in  1895  (Soc,  Anat.,  1897, 
p.  868),  has  been  utilized  by  Delanglade,  who  has  written  an  article  upon 
it,  entitled  ''De  r incision  pr&rectale  des  absces  pelvienne  appendiculaire''  (Soc, 
de  chir.,  Paris,  1900,  pp.  600  et  857).  E.  M.  Sutton,  Lagoutte,  and  espec- 
ially Rotter  have  also  used  the  perineal  method,  the  latter  eleven  times. 

Sutton  {Jour.  Amer,  Med.  Assoc,  1898,  vol.  30,  p.  1438)  reports  the 
case  of  a  locomotive  fireman,  thirty-five  years  old,  in  whom  a  pelvic  abscess 
was  watched  into  the  second  week,  when,  on  account  of  symptoms  of 
obstruction,  such  as  vomiting  and  distention,  it  was  evacuated  through 
the  rectum  by  puncturing  the  anterior  wall  high  up,  with  a  small  trocar, 
upon  which  22  ounces  of  pus  escaped.     After  some  amelioration,  severe 
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septic  symptoms  followed,  and  the  abscess  was  found  to  have  refilled.  It 
was  then  opened  and  drained  through  the  peritoneum  by  making  a  horse- 
shoe incision  in  front  of  the  anus,  and  carrying  the  dissection  carefully 
upward  between  the  urethra  and  the  rectum ;  the  external  sphincter  fibres 
were  divided,  where  they  interlace  with  the  bulbo-cavemosus ;  the  deep 
fascia  also  was  divided,  the  levator  ani  separated,  and  the  prostate  when 
reached  was  pushed  fon\'ard  as  the  dissection  was  carried  up  to  the  peri- 
toneal cul-de-sac.    On  reaching  this  point,  the  abscess  cavity  was  opened, 


Fig.  167. — Cullen's  Casb.    The  Tip  op  the  Appendix  is  Lost  in  a  Pool  op  Pus  Filling  the  Pelvis  and  Walled 
IN  BY  Adherent  Small  Intestine  Everywhere  Covered  by  Lymph. 

The  intestine  has  been  lifted  up  and  the  adhesion  separated  so  as  to  show  the  abscess.    Church  Home.    Removal 
of  appendix,  drainage.    W.  P.,  male,  a?t.  twenty-seven.    June  26,  1902. 

and  nearly  a  quart  of  foul  pus  mixed  with  liquid  feces  escaped,  after  which 
a  drainage-tube  was  inserted.  The  temperature  and  pulse  dropped  to 
normal,  the  bowels  moved  six  hours  after  the  operation,  and  the  intense 
suffering  was  immediately  relieved.  The  drainage-tube  was  removed  on  the 
twelfth  day,  and  the  patient  was  able  to  be  out  of  the  house  the  third  week. 
The  method  of  opening  and  draining  the  abscess  by  the  rectum  is  as 
follows :  The  rectum  is  emptied  and  washed  out,  and  when  the  patient  is 
well  under  an  anaesthetic  the  anterior  wall  is  exposed  by  means  of  a  Sims 
speculum  or  by  long  narrow  retractors.  The  incision  is  then  made  near 
the  median  line  and  in  front,  where  the  vessels  are  least  voluminous,  or 
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at  a  point  which  has  been  determined  by  the  finger  as  the  most  prominent 
or  the  most  yielding  portion  of  the  inflammatory  mass.  The  operator 
should  have  previously  determined,  by  careful  bimanual  examination  w-ith 
one  finger  in  the  rectum,  the  exact  location  and  the  size  of  the  abscess. 
The  dilatation  of  the  anus  is  effected  by  the  traction  instrument  used  to 
expose  the  field  of  operation.  In  case  of  doubt  as  to  the  presence  of  pus 
an  aspirating  syringe  may  be  used,  passing  the  needle  obliquely  through 
the  wall  of  the  bowel. 

B^RARD  and  Patel  advise  a  transverse  incision,  crossing  the  median 
line,  made  with  curved  scissors  under  the  control  of  the  left  index  finger; 
the  coats  of  the  bowel  are  then  cut  through  successively  and  in  an  oblique 
direction  proceeding  upward.  As  soon  as  the  abscess  is  opened,  the  orifice 
is  enlarged  by  introducing  the  scissors  and  then  separating  the  blades; 
after  the  abscess  has  been  explored  by  means  of  the  finger  it  can  be  com- 
pletely evacuated  by  pressure  made  softly  from  above.  The  cavity  should 
then  be  gently  washed  out  until  the  fluid  returns  clear. 

Drainage  ought  never  to  be  omitted,  and  it  is  best  carried  out  by 
means  of  rubber  tubes  a  centimetre  in  diameter.  A  mushroom  tube  of  this 
size  is  readily  retained,  while  the  outer  end  of  it,  lying  on  the  exterior, 
conducts  the  discharges  on  to  a  gauze  pad.  Through  such  a  tube  the 
cavity  can  be  washed  out'  from  time  to  time  under  gentle  pressure. 

R.  Peterson  {Amer,  Jour.  Gyn,  and  Obst.,  1900,  vol.  16,  p.  240)  opened 
an  abscess  containing  over  a  gallon  of  foul  pus,  which  pointed  just  wthin 
the  anus.  On  the  sixth  day  afterw^ard  the  patient  walked  home,  a  distance 
of  about  a  mile  and  a  half,  and  made  a  rapid  recovery. 

In  order  to  avoid  a  reflux  of  stercoral  materials  into  the  abscess  Jabou- 
LAY  recommends  the  following  method,  which  he  has  occasionally  practised : 
The  coats  of  each  lateral  wall  of  the  rectum  are  brought  together  behind 
the  drain  and  fixed  temporarily  at  the  anus  in  such  a  manner  as  to  form 
a  double  canal,  one  opening  being  in  front  for  drainage  and  one  behind 
for  the  escape  of  fecal  matter  and  gas. 
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CHAPTER  XIX. 

PERITONITIS. 

When  infection  spreads  beyond  the  boiinds  of  the  original  focus  of  the 
disease  in  the  appendix  (see  Fig.  i68),  it  may  be  limited,  as  we  have  just 
seen,  to  the  neighborhood  of  the  diseased  organ  by  a  wall  of  adhesions 
agglutinating  the  adjacent  intestines  and  the  general  peritoneum.  If 
for  any  reason  however,  such  as  the  suddenness  of  the  outbreak,  the  peri- 
toneum is  unprotected  or  unable  to  defend  itself  on  account  of  the  virulence 
of  the  organisms,  and  the  infection  is  poured  over  a  larger  area  of  the  peri- 
toneal cavity,  the  resulting  peritonitis  either  becomes  diffuse  or  even 
universal  as  it  enlarges  its  boimdaries.  On  the  contrary,  it  may  become 
encapsulated  here  and  there  between  the  viscera,  forming  so  many  sepa- 
rate foci  of  suppuration  by  which  the  disease  advances,  establishing  new 
foci  from  point  to  point. 

A  peritonitis  arising  in  this  way,  whether  focal  or  diffuse, 
possesses  all  the  characteristics  of  the  original  disease  in  the  right  iliac 
fossa,  resembling  the  lesser  areas  of  infection  in  every  point  except  in  the 
extent  of  surface  involved.  The  profound  shock  and  the  depressing  effect 
upon  the  patient  which  characterize  this  form  of  the  affection  are  due 
simply  to  the  large  area  involved,  associated  with  the  absorption  of  toxins 
and  pathogenic  bacteria.  In  the  more  extensive  forms  of  peritonitis  we 
observe  such  variations  in  the  character  of  the  inflammatory  changes  as 
are  indicated  by  the  terms  serous,  fibrinous,  purulent, 
putrid,  or  hemorrhagic.  One  or  more  of  these  forms  may 
predominate  in  any  given  case,  or  even  in  different  areas  of  disease 
in  the  same  case. 

Focal. — One  of  the  most  distinctly  characterized  forms  of  peritonitis 
is  the  disseminated  focal,  described  by  Mikulicz  under  the 
term  progressive  fibrino-purulent  (Langenb,  Arch.,  1899, 
vol.  39),  in  which  the  disease,  running  an  acute  or  a  subacute  course, 
advances  by  means  of  the  peritoneum  to  an  adjacent  area,  where  it  forms 
a  fresh  fibrino-purulent  deposit,  at  first  shut  off  by  adhesions  from  the 
remaining  intact  peritoneum.  It  next  infects  a  fresh  area  through  the 
escape  of  pus  between  the  adherent  coils  of  intestine  and  starts  up  another 
focus  of  deposit,  walled  off  in  its  turn,  only  to  again  advance  to  some  other 
point  in  the  neighborhood  and  thus  continue  its  progress. 

Secondary  abscesses  of  this  description  are  met  with  behind  the 
caecum,  in  the  pelvis,  in  the  right  renal  region  above 
the  liver,  in  the  right  pleura,  in  the  left  iliac  fossa, 
in   the    left    renal     region,    and    among   the   coils    of    the 

Digitized  by  VjOOQ IC 


346 


APPENDICITIS 


intestines.  (See  Fig.  i6o.)  Jaffe  speaks  of  cases  in  which  he  found 
secondary  abscesses  above  and  to  the  inside  of.  the 
spleen.  A  surgeon  must  bear  in  mind  all  these  seats  of  predilection 
in  every  case  in  which  the  opening  of  an  abscess  in  the  neighborhood  of 


Fig.  i68. — Showing  Perforation  near  the  Root  of  the  Appendix  in  a  Patient  Dying  of  Peritonitis. 

J.  H.  H.    M.  S..  a?t.  sixty.    Aug.,  Sept.,  1903.    Surg.  Path.  No.  2181.    The  kink  is  probably  responsible  for  the 

location  of  the  perforation. 

the  appendix  is  not  followed  by  immediate  improvement.  Only  by  the 
closest  attention  to  all  parts  of  the  abdominal  cavity  and  to  the  pleura 
can  he  exclude  the  presence  of  one  or  more  of  these  foci  of  secondary 
infection  or  suspect  and  watch  some  particular  area,  prepared  to  open 
and  drain  the  abscess  as  soon  as  it  is  formed.    The  effect  of  a  concealed, 
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unopened  abscess  upon  the  general  condition  of  the  patient  is  so  marked 
as  to  be  evident  even  to  the  untutored  eyes  of  the  family  anxiously  watch- 
ing for  signs  of  improvement.  The  course  of  the  affection  is  more  protracted 
than  that  of  a  diffuse  peritonitis,  and  there  is  not  the  same  evidence  of 
profound  intoxication.  The  fever  is  usually  high,  the  pulse  is  quickened, 
there  may  be  chills,  and  there  is  certainly  restlessness,  abdominal  dis- 
comfort, tympany,  and  often  pain  in  the  affected  region.  At  this  juncture 
a  careful  palpation  of  the  abdomen,  made  by  little  quick  movements  of 
deep  pressure  with  the  finger-tips  as  they  play  the  gamut  of  the  muscular 
fibres,  \vill  often  localize  the  affected  area  in  the  right  or  left  lumbar  region. 
The  affected  areas  are  markedly  sensitive,  and  as  the  fluid  accumulates, 
resistance  increases,  while  the  area  of  dulness  is  enlarged,  as  revealed  by 
light  percussion.  The  pelvis  must  be  investigated  by  rectal  examination 
in  order  to  discover  any  unusual  tenderness,  boggy  condition,  bulging  or 
infiltration  of  its  walls.  The  liver  should  be  investigated  by  auscultation 
and  percussion,  in  order  to  detect  any  friction  goimds  indicating  a  perihep- 
atitis or  any  enlargement  of  the  area  of  dulness,  such  as  would  be  produced 
by  an  abscess.  Any  icteroid  tinge  of  the  skin  or  conjunctiva  must  receive 
the  closest  attention.     A  bulging  of  the  ribs  may  indicate  an  empyema. 

Not  only  one,  but  two  or  even  more  secondary  abscesses  may  form, 
necessitating  several  operations.  An  instance  of  this  kind  occurred  in  the 
practice  of  W.  S.  Halsted,  myself,  and  J.  M.  T.  Finney,  each  of  us 
operating  successively  on  the  same  patient.  (**The  Vermiform  Appendix 
and  its  Diseases.'*) 

Another  series  of  sequences  is  shown  in  a  case  operated  upon  by  Professor 
PoNCET,  the  patient  entering  his  clinic  in  March,  1892,  with  "alarming 
symptoms  of  appendicitis.**  This  patient  was  operated  upon  successively 
at  several  days'  interval  for  (i)  a  peri-appendical  abscess  in  the  right  iliac 
fossa,  (2)  an  abscess  above  the  liver,  and,  finally,  (3)  a  purulent  pleurisy 
(E.  Sallet,  ''Des  absch  peri-hepatique/'  Thbse  de  Lyon,  1894). 

Subphrenic  Abscess. — One  of  the  most  important  of  these  secondar>^ 
abscesses  is  that  in  which  the  purulent  deposit  is  situated  above  the  liver 
and  below  the  diaphragm,  in  other  words,  a  subphrenic  abscess. 
This  form  of  abscess  has  been  well  described  by  Elsberg,  who  justly 
remarks  that  its  importance  as  a  complication  is  not  sufficiently  recognized. 
He  has  collected  73  cases  in  all,  2  of  which  occurred  in  his  own  practice. 
His  treatment  of  the  subject  is  so  satisfactory  that  I  cannot  do  better  than 
quote  his  words  {Ann.  Surg.,  1901,  vol.  34,  p.  729) : 

**  Subphrenic  abscess  processes  secondar\'  to  disease  of  the  vermiform 
appendix  may  occur  in  one  of  three  ways : 

**  I.  As  a  localization  in  the  right  or  left  subphrenic  region  of  a  general 
systemic  infection, — the  infectious  agents  being  carried  to  the  subphrenic 
region  by  the  blood  current.  Here  the  process  is  secondary  to  a  generalized 
infection  and  hence  is  not  considered  in  this  paper. 

**2.  As  a  localized  abscess  formation  in  the  right  or  left  subphrenic 
region,  a  part  of  a  general  purulent  peritonitis  with  foci  of  suppuration  in 
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various  parts  of  the  abdominal  cavity.     This  variety  is  infrequent,  as  the 
patients  generally  die  before  encapsulation  of  the  abscess  can  occur. 

**3.  As  a  local  process  by  direct  extension,  or  through  the  lymph- 
channels  from  disease  in  or  around  the  vermiform  appendix.  This  is  the 
most  frequent  variety  and  the  one  with  which  this  paper  is  concerned. 

'*  According  to  Frankel,  inflammatory  processes  in  the  region  of  the 
liver  may  lie  entirely  within  the  peritoneal  cavity  or  entirely  outside  of  it. 
The  intra-peritoneal  variety  is  usually  the  result  of  the  direct  extension  of 
the  inflammation  from  below.  In  the  extra-peritoneal  variety  the  process 
advances  by  the  retro-peritoneal  route,  behind  the  ascending  colon  and  kid- 
ney. The  abscess  generally  lies  behind  and  above  the  kidney,  and  unless 
it  is  very  large  causes  little  or  no  downward  displacement  of  the  liver.'* 

H.  L.  Barnes  (Brit,  Med,  Jour.,  1908,  vol.  i,  p.  429)  reports  76  con- 
secutive cases  of  subphrenic  abscess  which  had  occurred  in  the  London 
Hospital.  Of  these  12  were  due  to  appendicitis,  21  to  gastric  ulcer,  18  to 
liver  disease,  and  the  remainder  to  fourteen  different  pathological  conditions. 
That  is  to  say,  appendicitis  was  responsible  for  a  sixth  of  the  cases  at  that 
hospital.    This  is  a  smaller  proportion  than  Elsberg  found,  for  he  says: 

**  In  the  large  majority  of  patients  the  subphrenic  affection  is  secondary 
to  a  suppurative  inflammation  in  or  around  the  appendix.  Of  the  73  cases 
under  discussion,  there  was  an  abscess  in  or  around  the  appendix  in  50 
cases  (68  per  cent.) :  in  the  other  23  no  details  were  given.  When  the  sub- 
phrenic inflammatory  condition  is  caused  by  direct  extension  from  below, 
its  position  varies  with  the  location  of  the  diseased  appendix.  Of  the  73 
cases  the  appendix  lay  behind  the  caecum  or  the  ascending  colon  in  17 
patients  (23  per  cent.),  in  front  of  or  below  the  caecum  or  the  colon  in  12 
patients  (16  per  cent.),  and  details  were  wanting  in  44  patients  (60  per 
cent.).  In  about  15  per  cent,  of  the  patients  the  abscess  contained  gas. 
Perforation  of  the  diaphragm  occurred  in  25  per  cent,  of  the  cases. 

**The  symptoms  of  subphrenic  inflammation  may  come  on  days,  weeks, 
or  months  after  the  disease  of  the  appendix  or  the  operative  measures 
instituted  therefor.     Several  modes  of  onset  are  characteristic. 

**  (a)  A  few  days  after  the  acute  symptoms  of  appendicitis  have  been 
relieved,  and  the  temperature  has  fallen  to  normal,  the  patients  complain 
of  pain  in  the  lower  part  of  the  right  chest,  the  temperature  begins  to  rise, 
the  area  of  liver  dulness  is  somewhat  enlarged,  there  are  friction  soimds 
over  the  hepatic  region,  and  tenderness  in  one  or  two  intercostal  spaces. 
There  may  be  slight  or  well-marked  jaimdice.  Within  a  few  days  the  pain 
over  the  liver  becomes  less  while  the  signs  of  fluid  become  evident. 

'*  (b)  Before  the  acute  signs  of  appendicitis  have  entirely  subsided, 
although  the  local  symptoms  are  much  improved,  the  daily  temperature 
begins  to  take  on  a  remittent  type,  and  the  patient  begins  to  lose  flesh  and 
strength  rapidly.  These  patients  look  very  ill  from  the  beginning.  They 
do  not  complain  of  much  pain,  although  they  may  have  -^ndemess  in  the 
lumbar  region ;  the  most  marked  symptom  is  the  loss  of  flesh  and  strength. 
No  further  physical  signs  may  be  discoverable  until  the  bulging  of  the 
abscess  in  the  lumbar  region  is  found.  ^  1 
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**  (c)  After  having  recovered  from  the  attack  of  appendicitis  in  a  satis- 
factory manner,  some  of  the  patients  never  regain  their  former  health. 
Without  any  change  in  the  temperature,  respiration,  or  pulse,  the  patient 
complains  of  continual  slight  pain  in  the  right  chest.  The  pain  persists 
for  weeks  or  months,  although  physical  examination  and  aspiration  of  the 
right  chest  result  negatively.  These  patients  never  look  very  ill.  After 
a  varying  length  of  time,  the  presence  of  fluid  under  the  diaphragm,  and 
perhaps  also  in  the  pleural  cavity,  is  discovered  by  means  of  physical 
examination  and  the  exploring  needle. 

**When  the  subphrenic  abscess  contains  gas,  the  diagnosis  is  generally 
more  easy,  because  of  the  obliteration  of  the  liver  dulness  by  full  tym- 
panitic resonance  and  because  of  the  presence  of  succussion  sounds.  When 
it  does  not  contain  gas,  the  question  may  arise  whether  one  has  to  deal 
with  an  effusion  into  the  right  chest.  Most  of  the  errors  in  diagnosis  that 
have  been  made  have  been  along  this  line.  Three  conditions  are  possible : 
there  may  be  an  effusion  into  the  pleural  cavity,  or  there  may  be  both  a 
subphrenic  and  a  pleural  effusion,  or  there  may  be  a  subphrenic  effusion 
alone.  The  differential  diagnosis  must  rest  on  the  fact  that  when  there  is 
a  well-marked  effusion  imder  the  diaphragm  there  are  usually  no  thoracic 
sjTnptoms ;  the  upper  level  of  the  dulness  is  a  straight  line  or  it  is  convex 
upward;  there  is  little  change  in  the  line  of  the  dulness  with  a  change  in 
the  position  of  the  patient.  While  in  a  pleural  effusion  the  respiratory 
murmur  is  much  diminished  or  absent  below  the  level  of  the  fluid,  in  sub- 
phrenic effusions  the  murmur  can  generally  be  heard  plainly  below  the 
level  of  the  fluid.  Depression  of  the  liver  is  frequent  in  subphrenic  abscesses ; 
it  is  rare  in  pleurisy,  unless  the  effusion  is  a  very  large  one.  The  heart  is 
never  appreciably  pushed  to  the  right,  nor  are  the  intercostal  spaces  bulged 
out  in  effusions  under  the  diaphragm.  If  the  pus  is  withdrawn  by  aspiration 
through  one  of  the  lower  intercostal  spaces,  and  clear  fluid  by  aspiration  higher 
up,  the  diagnosis  of  an  association  between  the  two  conditions  is  almost 
assured.  When  perforation  of  the  diaphragm  occurs,  it  is  characterized  by 
the  sudden  appearance  of  symptoms  of  invasion  of  the  pleural  cavity, — 
cough,  rapid  respiration,  expectoration,  and,  frequently,  rapid  collapse.'' 

Barnard  found  leucocytosis  in  all  his  cases  and  he  considers  this  a  valu- 
able sign.  He  also  thinks  the  presence  of  an  abdominal  or  lower  thoracic 
swelling,  noted  in  65  per  cent,  of  his  cases,  an  important  diagnostic  sign. 

**The  differential  diagnosis  between  subphrenic  abscess  and  abscess  of 
the  liver  is  often  very  difficult,  and  sometimes  impossible  before  operation. 
Abscess  of  the  liver  is,  however,  much  more  rare  after  appendicitis  than 
is  subphrenic  abscess.  Pain  in  the  right  shoulder-blade  is  rare  in  sub- 
phrenic cases  and  frequent  in  abscess  of  the  liver.  Paralysis  of  the 
diaphragm,  and  hence  diminution  or  absence  of  respiratory  movements 
of  the  liver,  occurs  far  more  often  in  subphrenic  affections.  Chills  and 
profuse  sweats  are  more  frequent  in  abscess  of  the  liver.  The  final  and 
positive  diagnosis  must  be  made  w^ith  the  aspirating  needle,  the  puncture 
being  made  in  the  seventh  to  the  tenth  intercostal  space  in  the  axillary 
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line  unless  there  are  signs  of  pointing  in  front  or  in  the  lumbar  region. 
The  fluid  obtained  by  aspiration  should  be  always  examined  for  li\'er 
abscess.  The  characteristic  pus  of  liver  abscess  is  of  a  light  chocolate  color 
with  little  or  no  odor.  Foul  odor  of  the  pus  will  generally  mean  subphrenic 
abscess  and  not  liver  abscess,  although  the  possibility  of  an  hepatic  abscess 
which  has  ruptured  into  the  subphrenic  region  must  be  remembered. 

Of  Elsberg's  73  cases,  the  total  mortality  w^as  40  per  cent.,  and  of 
Barnard's  76  cases  of  subphrenic  abscess  from  all  causes  the  mortality 
was  47.4  per  cent.  To  these  Barnard  added  a  list  of  21  cases  operated  on 
by  himself,  with  a  mortality  of  19  per  cent. 

The  method  of  treatment  recommended  by  Elsberg  is  as  follows :  **  About 
two  inches  of  the  ninth  and  tenth  ribs  are  resected  in  the  usual  manner 
(Fig.  169),  somewhere  between  the  scapular  and  the  anterior  axillary  lines, 
according  as  the  exploring  needle  has  located  the  pus  more  anteriorly  or 
posteriorly.  The  two  ribs  can  easily  be  resected  through  one  incision, 
made  in  the  intercostal  space  between  them  (Fig.  170).  After  the  ribs  have 
been  resected,  the  diaphragm,  with  the  liver  showing  below  it,  will  apf)ear 
in  the  lowermost  portion  of  the  wound,  and  the  pleural  reflection  will  be 
seen  in  the  upper  part.  If  there  is  suspicion  that  the  pleural  cavity  contains 
pus,  aspiration  of  the  pleura  should  first  be  done.  If  pus  is  obtained,  the 
cavity  should  be  opened  and  drained  at  once.  If  aspiration  of  the  pleura 
is  deemed  unnecessary  or  inexpedient  (as  is  generally  the  case),  the  upper 
part  of  the  wound  should  be  carefully  protected  with  gauze,  and  the  aspirat- 
ing needle  then  made  to  perforate  the  diaphragm  below  the  reflection  of 
the  pleiu-a  (Fig.  172).  If  the  needle  enters  the  abscess  cavity,  it  should  be 
allowed  to  remain  in  place  and  be  used  as  a  director.  A  small  incision  of 
the  diaphragm  alongside  of  the  needle,  the  dilatation  of  the  small  opening 
with  the  dressing  forceps,  and  the  drainage  of  the  abscess  cavity  with  tubes, 
according  to  general  principles,  are  all  that  is  required.  The  abscess  cavity 
may,  however,  be  situated  so  near  the  median  line,  high  up  tinder  the  dome 
of  the  diaphragm,  that  it  can  only  be  reached  by  the  transpleural  route. 
The  pleural  cavity  can  then  be  opened  without  further  delay  through  the 
upper  part  of  the  wound.  In  some  cases  the  costo-phrenic  sinus  has  been 
entirely  obliterated  by  adhesive  inflammation,  so  that  the  pleura  can  be 
incised  without  opening  the  pleural  cavity  proper.  If  this  is  the  case, 
great  care  must  be  taken  not  to  tear  the  adhesions,  as  they  are  often  very 
weak  and  easily  separated.  If  the  pleural  cavity  must,  nevertheless,  be 
opened  it  should  be  done  as  rapidly  as  possible.  By  means  of  upward 
pressure  against  the  liver,  it  is  often  possible  to  so  closely  approximate  the 
diaphragmatic  to  the  costal  pleura  that  little  if  any  air  can  enter  the 
pleural  cavity  when  the  opening  is  made.  Sometimes  it  is  impossible  to 
unite  the  two  pleural  layers  by  suture,  and  all  that  can  be  done  is  to  wall 
off  the  cavity  carefully  with  antiseptic  gauze.*' 

Diffuse  Purulent  Peritonitis . — A  diffuse  purulent  peri- 
tonitis is  occasioned  by  an  infection  of  lesser  intensity  existing  for  a 
longer  time  where  nature  has  been  able  more  or  less  successfully  to  com- 
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bat  the  infection.  Pus  is  found  widely  distributed,  particulariy  in  dependent 
regions;  the  intestines  are  everywhere  deeply  injected,  and,  in  place  of 
the  normal  lustrous  coat,  a  shaggy  surface  is  seen,  covered  with  little  bits 


Pig.  169. — Elsbkrg's  Operation  for  Subphrenic  Abscess.  Showing  the  Skin  Incision,  Two  Inches  in 
Length,  Midway  between  the  Anterior  Axillary  and  Scapular  Lines  between  the  Ninth  and  Tenth 
Ribs. 

of  fibrin,  often  with  a  capillary  vascularization,  which  float  out  under 
water,  the  coils  of  intestines  are  mutually  adherent  and  there  is  an  abundant 
fibrinous   and   fibrino-purulent   deposit.     It  is  impossible   to   determine 
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during  life  the  exact  limits  of  a  diffuse  peritonitis.  The  entire  area  acces- 
sible to  the  eye  is  more  or  less  involved,  the  infectious  material  being 
distributed  over  a  large  extent,  and  tending,  unless  checked,  to  a  rapid  in- 
volvement of  the  entire  peritoneum.  The  statement  that  a  peritonitis  is 
** general''  or  *' universal*'  can  hardly  be  made  without  such  a  painstaking 
investigation  of  every  portion  of  the  abdomen  as  is  imjustifiable  in  the 


Figs.  170,  171. — Resection  op  About  two  Inches  op  Ninth  and  Tenth  Ribs. 
The  pleural  reflection  is  seen  below  the  costo-phrenic  sinus  of  the  pleura.     Below  this  lies  the  diaphragm 
covering  the  abscess.     Pig.  171  shows  a  coronal  section  of  the  body  revealing  the  pleural  reflection  with  the 
costo-phrenic  sinus  above  and  with  the  diaphragm  below. 


course  of  an  operation.  A  diffuse  peritonitis  of  this  kind  is 
so  called  in  contrast  to  the  circumscribed  peritonitis  limited 
to  the  right  iliac  fossa,  and  the  disseminated  focal  peri- 
tonitis involving  particular  areas  and  shut  off  from  the  rest  of  the 
cavity  by  limiting  adhesions.  A  large  abscess  occupying  the  entire  lower 
abdomen,  and  sometimes  containing  quarts  of  pus  (which  is  oftenest  found 
in  children),  is,  nevertheless,  circumscribed  in  character.  A  diffuse 
peritonitis,  on  the  other  hand,  may  go  on  to  the  formation  of  an  abscess 
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filling  the  entire  abdomen  and  resulting  in  abdominal  empyema.  There 
is  a  strong  temptation  to  speak  of  a  case  as  one  of  ** general  peritonitis'* 
when  the  intestines  of  the  lower  abdomen,  as  far  as  seen,  are  found  inflamed 
and  covered  w'ith  deposits  of  pus  in  both  flanks  as  w^ell  as  in  the  pelvis. 
A  total  peritonitis  is  one  in  which  the  entire 
abdominal  cavity  is  involved,  including  the  structures 
above  the  omentum  and  the  colon,  especially  in  the  diaphragmatic  regions, 

r 


Fig.  172. — ^AsPiRATXNO  thb  Abscess  through  thb  Diaphragm  and  below  the  Pleural  Reflection. 

The  operation  may  be  transpleural  if  necessary  when  there  is  fluid  in  the  pleura  as  well.    The  aspirator  indicates 
the  position  of  the  abscess,  which  is  then  evacuated  and  drained  through  a  free  incision.     (Sec  p.  350.) 

as  well  as  those  below.  The  most  acute  form  of  diffuse  peritonitis  is  appro- 
priately termed  peritoneal  sepsis  (Witzel,  *'  Diffuse  eitrige  Peri- 
tonitis  and  peritoneale  Sepsis,''  Dtch,  nied.  Woch.,  1888,  No.  40);  it  being 
one  in  which  the  patient  dies  with  an  acute  intoxication  so  soon  after  the 
onset  of  the  disease  that  little  or  no  reactive  signs  are  found  in  the  peri- 
toneum. There  is  only  a  slight  injection,  perhaps  a  little  loss  of  lustre, 
and  a  little  fibrin,  some  bloody  serous  exudate,  and,  most  important  of  all, 
no  adhesions  setting  up  a  barrier  for  the  limit- 
ation of  the  disease. 
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Diagnosis. — The  diagnosis  of  a  diflfuse  peritonitis  is  made  by  giving 
close  attention  to  the  general  character  of  the  abdominal  pain  and  the 
marked  tenderness  on  pressure.  The  abdomen  is,  as  a  rule,  tympanitic, 
the  tympany  being  a  conser\^ative  effort  on  the  part  of  nature  to  limit  the 
spread  of  the  infection.  Once  in  a  while,  however,  an  extensive  peritonitis 
is  found  in  a  scaphoid  abdomen.  The  fever  is  often  marked,  though  some- 
times quite  wanting.  The  pulse  is  small  and  shows  an  increased  rapidity, 
often  going  up  to  120  or  140  and  even  higher,  although  where  the  infection 
is  not  so  severe  in  character,  the  pulse-rate  may  remain  nearly  normal. 
One  of  the  most  important  signs  is  the  persistent  distressing  nausea  and 
vomiting  which  generally  characterize  the  affection  from  first  to  last, 
although  they  sometimes  cease  toward  the  end,  the  cessation  producing 
an  illusory  impression  of  improvement.  A  further  most  important  sign, 
which  is  associated  with  the  cessation  of  peristalsis,  is  the  cessation  of  fecal 
movement  and  the  passage  of  gas.  The  distended  abdomen  is  fixed,  and 
respiration  becomes  superior  thoracic  in  type.  There  is  often  a  dry,  typhoid 
tongue,  and  later  on  a  mild  or  marked  delirium.  As  the  infection  spreads 
the  system  becomes  dried  out  for  want  of  water  and  the  excretion  of  urine 
is  much  diminished.  There  is  sometimes  an  accumulation  of  ascitic  fluid. 
One  of  the  most  marked  signs  in  advanced  cases  is  the  facial  expression, 
which  is  distressed  and  anxious,  the  patient  having  a  collapsed  look,  w^th 
hollow  eyes  and  a  dusky  skin,  the  expression  alone  being  often  sufficient 
to  indicate  the  nature  of  the  malady  to  an  experienced  eye.  V.  H. 
Williams  graphically  says  of  one  of  his  cases:  "He  had  that  gray,  hard, 
sallow,  anxious  look  of  sepsis,  which  means  much  to  the  eye  of  the  surgeon  '* 
(Trans.  Amer.  Surg.  Asso.,  1893,  p.  261). 

The  first  step  in  the  differential  diagnosis  is  to  distinguish  between  these 
cases  of  diffuse  peritonitis  and  cases  of  circumscribed  abscess  still  limited 
to  the  neighborhood  of  the  appendix  in  which  the  local  inflammation  has 
called  forth  a  marked  reactive  disturbance  of  the  entire  peritoneum.  In 
a  localized  peritonitis  there  may  be  fever,  quickened  pulse,  vomiting,  and 
a  general  tympany  of  the  abdomen,  associated  with  more  or  less  general 
discomfort.  A  careful  examination,  however,  will  usually  show  that  the 
tenderness  is  pretty  well  localized,  and  that  there  is  a  well-defined  mass 
shut  off  in  the  iliac  fossa.  Furthermore,  the  effect  on  the  general  condition 
of  the  patient  is  not  that  of  the  profound  depression  associated  with  the 
more  extensive  disease.  It  is  in  just  these  cases,  however,  in  which  a  local 
affection  is  passing  into  a  general  one,  that  the  most  serious  mistakes  are 
made,  and,  where  there  is  doubt,  it  is  better  to  operate  than  to  wait  for 
the  extension  of  the  disease. 

The  differential  diagnosis  between  intestinal  obstruction 
and  peritonitis  accompanied  with  tympany,  nausea,  and  pain,  is  some- 
times even  more  difficult.  In  intestinal  obstruction  however,  fever  at 
first  is  lacking,  there  is  no  such  widespread  sensitiveness  to  pain  as  in 
peritonitis,  and  the  distention  is  limited  to  the  loops  of  intestine  which  lie 
near  to  the  obstruction.    These  loops  can  often  be  seen  and  felt  as  they 
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contract,  and  roll  their  gaseous  contents  under  the  fingers  in  the  effort  to  force 
a  passage  through  the  barrier,  the  pain  being  associated  with  the  attacks 
of  peristalsis.  Moreover,  in  intestinal  obstruction  there  is  no  increasing 
leucocytosis.     In  either  case  relief  is  to  be  sought  in  operative  measures. 

Prognosis. — ^The  prognosis  in  cases  of  diffuse  peritonitis  depends  upon 
the  character  of  the  infection,  as  well  as  upon  its  extent.  Where  it  has 
spread  very  rapidly,  and  there  is  profound  depression  as  in  cases  of  peri- 
toneal sepsis,  there  is  scarcely  any  hope  whatever  may  be  done.  In  all 
cases  the  prognosis  is  serious,  but  in  those  which  tend  to  run  a  protracted 
course  with  decided  local  reaction  against  the  infection,  there  is  a  chance 
with  operation  and  none  without  it.  The  reaction  of  the  leucocytes  should 
be  studied,  the  blood  should  be  examined  and  cultures  taken  to  ascertain 
if  there  is  any  marked  septicaemia.  As  soon  as  pus  is  reached  in  the  course 
of  the  operation,  it  should  be  examined  microscopically ;  if  strepto- 
cocci are  found  the  prognosis  is  far  more  serious  than  in  a  more  extensive 
colon  bacillus  infection  even  though  the  disease  is  limited  in  its 
area.  During  convalescence  cultures  should  be  made  from  time  to  time 
from  the  dressings,  to  determine  the  kind  of  bacteria  present. 

Treatment  in  General. — Where  it  is  not  possible  to  operate  imme- 
diately, the  first  step  in  the  treatment  of  a  diffuse  peritonitis  is  to  put  the 
patient  as  nearly  as  possible  in  a  condition  of  absolute  repose.  He  should 
lie  on  his  back  with  his  head  on  a  low  pillow,  and  his  knees  drawn  up  and 
supported  by  a  round  firm  cushion  placed  under  both.  He  should  be  so 
perfectly  at  rest  that  he  appears  as  if  fused  with  the  bed.  Any  movement 
for  the  purpose  of  giving  necessary  attention,  such  as  the  use  of  the  bedpan, 
bathing,  alcohol  rubbing,  etc.,  should  be  made  with  the  utmost  care.  The 
bowels  are  best  kept  at  rest  ("in  splints*')  by  the  administration  of  opium 
in  small  quantities,  one-half  of  a  grain  to  a  grain  by  rectal  suppositories 
three  times  a  day.  This  relieves  the  pain  and  checks  peristalsis,  thus  favor- 
ing the  formation  of  adhesions  and  limiting  the  spread  of  infection.  If  the 
bowels  are  much  distended,  morphine,  as  Korte  says,  is  better  than  opiimi. 

A  decided  elevation  of  the  head  of  the  bed  is  advisable  (see  Fig.  98), 
if  not  disagreeable  to  the  patient,  as  it  may  limit  the  spread  of  the  infection 
upward  into  the  most  unfavorable  part  of  the  abdomen,  and  determine 
its  gravitation  toward  the  pelvis,  where  it  can  be  better  drained.  The 
patient  will  be  more  comfortable  if  the  bedclothes  are  kept  off  the  body, 
but  if  the  abdominal  walls  are  thin,  hot  poultices  may  give  comfort  and 
also  be  of  service  in  limiting  the  infection.  Ice  poultices,  if  better  borne, 
may  be  substituted  for  the  hot  poultices. 

Where  there  is  much  vomiting,  the  washing  out  of  the  stomach,  which 
for  many  years  has  been  tried  and  found  of  the  utmost  service  by  Kussmaul 
and  others,  often  affords  the  greatest  relief.  It  should  be  done  with  a  soft 
rubber  tube,  and  even  though  attended  with  considerable  discomfort  to 
the  patient,  should  not  be  neglected.  As  a  general  rule,  it  is  best  to  give  no 
food  or  drink,  using  the  rectum  as  an  avenue  of  alimentation  by  injecting 
about  100  cc.  of  albumen  water  or  pancreatized  milk  at  intervals  of  six 

Digitized  by  VjOOQ IC 


850  APPENDICITIS 

hours.  To  give  from  loo  to  looo  cc.  of  a  normal  salt  solution  twice  a  day, 
as  recommended  by  Lennander,  and  widely  practised  by  American  sur- 
geons for  some  years  past,  relieves  thirst,  besides  improving  the  pulse  and 
general  condition  of  the  patient.  Sometimes  it  is  necessary  to  accede  to 
urgent  entreaties  of  the  patient  and  give  a  little  cracked  ice  or  a  teaspoon- 
ful  of  hot  or  cold  water,  or,  as  Korte  advises,  a  carbonated  water.  If 
water  is  given  by  the  mouth,  the  occasion  may  be  utilized  for  administering 
a  little  albumen  with  it.  If  an  operation  is  to  take  place  within  an  hour 
or  two,  and  the  bowels  are  loaded,  a  warm  saline  enema  should  be  given  in 
order  to  evacuate  the  rectum. 

Surgical  Treatment. — It  is  important  in  surgical  treatment  to  observe 
the  following  rules : 

1.  To  make  the  operation  as  brief  as  possible,  consistent  with  thorough 
technic. 

2.  To  watch  the  patient  closely,  and  keep  up  the  vitality  during  the 
operation. 

3.  To  remove  all  septic  products  as  quickly  and  as  completely  as  possible. 

4.  To  extirpate  or  to  wall  off  the  original  focus  of  the  infection,  the 
appendix. 

5.  To  provide  abundant  avenues  for  the  escape  of  any  further  septic 
material  which  may  accumulate. 

6.  To  relieve  excessive  tympany. 

If  the  pulse  is  small,  the  heart  weak,  and  the  patient  collapsed,  it  is  well 
to  begin  the  operation  by  injecting  under  the  breasts  from  500  to  1000  cc. 
of  normal  salt  solution  as  the  patient  goes  on  the  table,  the  injection  con- 
tinuing during  the  operation.  Hypodermics  of  strychnine  help  to  keep  up 
the  strength  and  to  tide  the  patient  over  the  shock  of  the  operation.  They 
may  be  begun  with  one-thirtieth  of  a  grain,  and  continued  with  one-sixtieth, 
every  two  hours,  until  a  good  reaction  is  established,  and  then  be  kept  up 
at  intervals  of  every  three  hours  or  four  for  several  days,  unless  there  are 
signs  of  the  physiologic  action  of  the  drug. 

As  a  preventive  against  shock,  all  unnecessary  exposure  of  the  body 
must  be  avoided,  the  patient  should  be  kept  wrapped  in  blankets  while  on 
the  operating  table,  and  hot  flasks  covered  with  at  least  two  thicknesses  of 
flannel  should  be  placed  under  the  armpits,  at  the  sides  of  the  chest,  and 
by  the  legs.  Whenever  hot  bottles  are  used  either  on  the  operating  table 
or  in  the  bed,  they  should  be  closely  watched  to  avoid  a  bum.  If  a  glass 
and  iron  operating  table  is  used,  it  is  well  to  cover  it  with  a  quilted  cotton 
pad  and,  if  possible,  warm  the  table  with  a  large  tin  filled  with  hot  water. 
If  the  electric  current  is  near  at  hand,  an  electric  heater  placed  in  the  cotton 
pad  will  prevent  loss  of  body  heat  and  obviate  shock. 

All  preparations  must  be  made  before  the  anaesthetic  is  given;  it  is 
best  to  begin  the  anaesthesia  with  nitrous  oxide  gas  followed  with  ether. 

The  Incision  . — If  the  abdomen  is  small  and  the  walls  flaccid,  it 
is  a  good  plan  to  make  a  liberal  incision  in  the  right  semilunar  line.  Where 
the  affection  is  advanced,  and  all  parts  of  the  abdomen  seem  uniformly 
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involved,  an  incision  in  the  linea  alba  from  the  umbilicus  to  the  symphysis 
affords  a  still  better  opportunity  for  examining  all  parts  of  the  abdomen,  for 
cleansing  the  peritoneum,  and  for  making  coimter-openings  for  drainage. 
Good  broad  retractors  are  of  service  in  exposing  one  part  of  the  abdomen 
after  another.  The  practitioner  who  has  not  the  advantages  of  a  hospital 
clinic  and  well-trained  assistants  will  often  find  a  self-retaining  retractor 
(Fig.  173),  which  gives  a  maximum  exposure  of  the  abdomen  through  the 
wound,  of  great  service  while  he  is  mopping  out  or  irrigating  the  abdomen. 
J.  Israel  (Verhandl.  dtsch.  Gesell.  f.  Chir,,  26th  Congress,  Berlin,  1897, 
p.  15)  says  that,  as  it  is  impossible  to  empty  a  generally  infected  abdomen 


Fig.   173. — Sblp-rbtaikino  Rbtractor. 

Saves  an  assistant  by  holdinK  the  abdominal  walls  widely  apart  while  the  abdominal  cavity  is  being  cleansed  in 

general  peritonitis.     (One-half  natural  size.) 


completely  of  its  purulent  exudate,  he  has  been  in  the  habit  for  some  years, 
in  order  to  limit  the  harm  done  by  the  remaining  infectious  masses,  of 
making  an  extensive  transverse  incision  of  the  abdominal  wall  {Kreuz- 
schnitt)  in  such  a  manner  as  to  do  away  with  intra-abdominal  pressure, 
and  in  this  way  hinder  the  absorption  of  fluid.  It  is  doubtful,  how- 
ever, whether  such  radical  measures  are  followed  by  sufficient  benefit  to 
warrant  their  employment. 

Lifting  out  the  Intestines  . — With  the  great  irregularities 
and  the  numerous  recesses  of  the  abdominal  cavities  in  mind,-  it  is  a  strong 
temptation  to  the  surgeon,  in  his  desire  to  get  rid  of  all  infection,  to  lift  out 
the  intestines  and  to  expose  and  cleanse  them,  as  well  as  the  emptie4  abdomen. 
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This  plan  has  been  faithfully  tested  by  some  of  our  best  surgeons,  notably 
Finney  {Johns  Hopkins  Hospital  Bull.,  1897,  vol.  8,  pp.  141  and  143)  in 
a  series  of  experiments  upon  dogs,  which  showed  a  remarkable  number  of 
recoveries  under  this  treatment.  He  therefore  advocated  the  removal  of 
the  intestines,  which  were  wrapped  in  warm  towels;  the  peritoneal  cavity 
was  then  thoroughly  washed  out  with  hot  salt  solution,  and  dried  with 
strips  of  gauze,  after  which  the  intestines  were  cleaned,  loop  by  loop,  under 
a  continuous  irrigation  with  salt  solution,  and  finally  returned  to  the  abdom- 
inal cavity  and  the  incision  closed,  a  small  opening  being  left  for  drainage. 
McCosH  (Ann.  Surg.,  1897,  vol.  26,  pp.  179  and  687)  also  recommends 
removal  of  the  intestines,  associating  this  in  suitable  cases  with  incision  of 
the  ileum  to  evacuate  gas  and  faeces,  and  with  the  injection  of  magnesium 
sulphate  into  the  intestine,  followed  by  closure  of  the  intestines  and  then 
of  the  abdomen.  Experience,  however,  has  demonstrated  that  it  is  better 
to  refrain  from  taking  out  the  intestines  on  account  of  the  profound  shock 
which  rapidly  supervenes. 

The  appendix,  the  fons  et  origo  mali,  should  be  clamped  oflf  and  removed 
whenever  it  is  possible.  If  the  tissues  about  the  organ  are  gangrenous,  and 
there  is  little  hope  of  the  sutures  holding,  the  entire  area  surrounding  the 
head  of  the  caecum  must  be  walled  off  from  the  rest  of  the  abdominal  cavity, 
and  drained  separately  through  a  liberal  incision  made  at  the  nearest  point 
in  the  abdominal  wall. 

Some  successful  and  interesting  efforts  have  been  made  to  save  life  by 
continuous  irrigation  of  the  abdominal  cavity;  for  example,  E.  Laplace 
(Phila.  Med.  Jour.,  Oct.  14,  1899)  reports  *' A  case  of  acute  general  peri- 
tonitis treated  by  continuous  irrigation  with  nor^nal  salt  solution,''  in  which 
continuous  irrigation  was  kept  up  for  seventy-two  hours  with  beneficial 
results.  Van  Lennep  reported  a  similar  case  (Hahn.  Med.  Month.,  Feb., 
1900)  in  which  irrigation  for  twelve  hours  was  followed  by  recovery. 

Another  form  of  treatment  which  calls  for  mention  in  connection  with 
that  of  continuous  irrigation,  is  that  of  injection  of  diluted  alcohol  directly 
into  the  abdominal  cavity,  successfully  practised  by  Z.  E.  Evans,  of  Travers 
City,  Mich.  {Ann.  Gyn.  and  Ped.,  1893,  p.  744).  On  the  third  day  following 
an  operation  for  gangrenous  appendicitis  with  diffuse  purulent  peritonitis, 
the  patient  having  pneumonia  and  being  very  low,  three  oimces  of  pure 
alcohol,  diluted  with  two  quarts  of  warm  water,  were  injected  into  the  ab- 
dominal cavity,  with  the  effect  of  causing  the  pulse  to  drop  from  140  to  107 
and  the  temperature  from  103°  to  100°  F.  Eighteen  hours  later  the  process 
was  repeated,  with  equally  good  results  and  ultimately  perfect  recoverj'. 

Delbet  {'* Recherches  exp&rimentales  sur  de  lavage  du  peritoine,'*  Ann.  de 
gyn^c,  1889,  vol.  32,  p.  165)  has  shown  that  after  irrigation  for  ten  minutes 
the  absorptive  powers  of  the  peritoneum  are  so  reduced  that  it  is  possible 
to  follow  the  irrigation  with  a  poisonous  solution  \\4thout  harm  to  the  animal. 

Wiping  off  the  Intestines  . — The  majority  of  surgeons 
to-day  prefer  to  attack  an  extensive  peritonitis  by  what  may  be  called,  in 
contrast  with  the  method  just  described,  the   dry   plan   of   treat- 
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m  e  n  t  ;  that  is  to  say,  the  abdomen  is  opened,  the  areas  of  accumulation 
of  septic  material  when  there  are  such  are  exposed,  and  this  material 
wiped  off  as  far  as  possible  with  gauze  or  sponges.  The  advantage  of  this 
plan  is  that  there  is  no  danger  of  carrying  septic  materials  into  comers 
where   they  have  not  been  before,  and  lodging  them  there.     No  one, 
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Fig.  174. — Showing  Direction  op  Current  prom  the  Adjacent  Portions  op  the  Abdominal  Cavity  toward 
THE  Drainage  Openings  in  the  Right  Iliac  Fossa,  in  the  Right  and  Left  Lumbar  Regions,  in  the 
Median  Line  and  through  the  Vagina.  It  is  only  in  Exceptional  Cases  that  moke  than  one  Open- 
ing IS  made.  The  necessity  for  makiriK  secondary  drainage  holes  is  almost  entirely  done  away  with  by  set- 
ting the  patient  up  in  Fowler's  position.     (See  p.  255.) 

perhaps,  is  more  emphatically  opposed  to  irrigation  than  Reichel,  who 
has  expressed  himself  in  the  oft-cited  dictum  that  ''die  Spulerei  der 
Peritone-alhohle  eine  Spielerei  ist.'' 

Under  the  dry  plan  of  treatment  a  bunch  of  gauze  or  a  marine  sponge 
is  grasped  in  a  long  holder  and  carried  down  to  the  bottom  of  the  pelvis, 
which  is  then  repeatedly  sponged  out  until  clean.    A  fresh  sponge  is  carried 
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over  into  the  right  and  left  renal  regions ;  the  mesenteric  folds  are  inspected, 
and  the  upper  and  the  under  surfaces  of  the  liver.  A  general  agglutination 
of  the  intestines  in  situ  is  not  a  bad  sign  and  under  such  conditions  ought 
not  to  be  disturbed.  In  introducing  the  sponge  first  into  one  quarter  and 
then  into  another,  it  should  be  carried  up  close  to  the  abdominal  wall. 
After  drying  out  the  disease  without  spending  much  time  in  picking  off 
plates  of  lymph,  the  abdomen  is  closed,  drains  being  inserted  extending 
either  from  the  median  incision  down  into  the  iliac  fossae  and  into  the  pehds, 
or  through  fresh  openings  into  the  sides,  and,  in  women,  into  the  vagina. 
This  line  of  treatment  accords  with  the  recommendation  made  by  Tietze 
in  1889  (Die  chir,  Behandl.  der  akut.  Periton,),  Necessarily  it  involves  a 
certain  amount  of  trauma  to  the  gut. 

Drainage  . — After  opening  the  abdomen,  cleansing  it  of  poisonous 
secretions,  and  if  possible  removing  the  focus  of  trouble,  the  appendix, 
the  next  step  is  to  provide  against  further  accumulation  and  absorption 
of  septic  material  by  an  efficient  plan  of  drainage.  If  the  patient  seems  to 
be  almost  in  extremis,  and  there  is  a  large  accumulation  in  the  abdomen 
to  be  opened,  the  surgeon  may  not  be  able  to  do  more  than  make  an  incision 
under  cocaine,  let  out  as  much  pus  as  will  escape  spontaneously,  and  insert 
a  large  rubber  drainage-tube.  In  less  serious  cases  a  gauze  drain,  whether 
washed-out  iodoform  gauze  or  plain  sterilized  gauze,  acts  well  for  a  few 
hours  or  a  day,  but  after  that  time  it  ceases  to  affect  any  area  greater  than 
that  directly  in  contact  with  the  gauze  itself.  The  meshes  of  the  gauze 
then  become  plugged,  and  if  left  in  situ,  it  is  apt  to  choke  the  opening  in 
the  abdomen  and  bottle  up  the  secretions  rather  than  promote  their 
escape.  To  avoid  this  ill  effect  it  is  well  in  some  cases  after  the  first  day 
to  begin  to  pull  the  gauze  out,  and  so  keep  it  moving  day  by  day  until  the 
whole  is  removed.  The  "cigarette  drain**  used  by  Morris,  of  New  York, 
and  Warren,  of  Boston,  answers  this  purpose  excellently;  it  is  made  up 
of  sterilized  gauze,  rolled  in  rubber' tissue,  and  can  be  made  of  any  calibre, 
is  soft  and  flexible,  and  does  not  like  the  unprotected  gauze  stick  to  the 
tissues  within,  giving  great  pain  with  its  removal. 

Rubber  tubing  from  6  to  8  inches  long  and  J  to  J  inch  in  diameter, 
introduced  and  surroimded  by  gauze,  also  affords  an  efficient  drain  which 
is  not  liable  to  become  plugged.  If  the  removal  of  a  drain  is  painful,  a 
little  nitrous  oxide  gas  will  overcome  the  difficulty. 

Treatment  of  the  Distended  Intestines.  —  If  the 
intestines  are  so  distended  that  they  can  only  be  returned  to  the  abdominal 
cavity  with  difficulty,  and  if  there  exists  a  large  accumulation  of  fluid 
within  the  ileum,  McCosh's  plan  of  bringing  the  loops  of  the  intestine 
outside,  incising,  emptying,  and  then  closing  and  returning  the  bowel  may 
sometimes  be  tried  with  advantage.  Where  the  intestines  are  paralyzed 
an  enterostomy  has  saved  life  in  numerous  instances.  This  is  best 
executed  by  keeping  the  wound  open  and  leaving  one  of  the  distended 
loops  as  near  as  possible  to  the  caecum,  exposed  in  the  wound,  simply 
covering  it  with  a  pad  of  iodoform  gauze.     In  order  to  mark  the  exact 
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spot  for  the  opening,  two  fine  black  silk  sutures  may  be  inserted  about  2 
cm.  apart  into  the  outer  coats  of  the  bowel,  and  left  hanging  out  of  the 
wound.  Then  after  six  or  seven  hours,  or  more,  the  dressings  are  removed, 
the  tissues  picked  up  and  held  apart,  and  a  small  opening  about  i  cm.  in 
length  is  made  into  the  lumen  of  the  bowel,  affording  exit  for  gases  and 
fecal  material.  The  attention  of  the  profession  has  been  called  to  this 
mode  of  treatment  by  W.  W.  Van  Arsdale  in  a  paper  entitled  **  The  treat- 
ment of  the  intestinal  paralysis  of  peritonitis  by  enterostomy'^  (Ann,  Surg.^ 
1889,  vol.  29,  p.  i). 
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CHAPTER  XX. 

CARE    OF  PATIENT  AFTER    OPERATION  AND   POST-OPERATIVE   SEQUELS. 

CARE  OF  PATIENT  AFTER  OPERATION. 

All  is  not  finished  with  the  completion  of  the  operation.  Success  or 
failure  still  largely  depends  upon  the  intelligent,  watchful  after-care  of  the 
surgeon  and  the  nurse:  proper  attention  to  many  seemingly  trivial  yet 
important  details  during  the  first  two  or  three  weeks  following  operation 
will  often  do  much  to  shorten  the  period  of  true  convalescence. 

The  surgeon  must  always  bear  in  mind  that  there  are  tw^o  factors  in 
every  convalescence,  namely,  the  recovery  from  the  wound  and  the  dis- 
ease and  the  recovery  of  the  nervous  system  from  the  exhaustion  caused 
by  the  illness  and  the  shock  of  the  operation.  From  the  patient's  stand- 
point his  convalescence  is  divided  into  two  periods:  a  first,  in  which  he 
is  confined  to  bed ;  and  a  second,  in  which  he  is  up  and  looking  fonvard  to 
complete  recovery  of  his  strength  and  the  entire  removal  of  the  discomforts 
left  by  the  operation.  During  the  whole  period  of  convalescence  the  physi- 
ologic economy  of  the  man  is  actively  engaged  in  striking  a  fresh  balance 
with  his  resources,  in  order  that  he  may  once  more  enter  upon  the  duties 
of  life  with  renewed  vigor. 

It  is  a  fond  superstition  of  the  laity,  often,  I  am  sorry  to  say,  encouraged 
by  physicians,  that  the  convalescent  period  is  shortened  by  hustling  the 
patient  out  of  bed  a  few  days  after  the  operation ;  while,  on  the  contrary, 
it  is  often  lengthened  by  such  treatment.  I  have  seen  patients,  untimely 
thrust  from  the  hospital  and  reported  as  up  *'in  eight  days,"  who  weeks 
afterward  were  still  feeling  miserable  and  imable  to  work.  It  is  possible, 
of  course,  to  get  patients  out  of  bed  in  eight  days,  and  they  may  do  well  in 
spite  of  this  treatment,  but  it  is  not  to  their  best  interests,  and  it  does  not 
really  shorten  the  convalescent  period,  which  truly  ends  only  when  they 
are  able  to  resume  their  normal  activities  with  zest. 

I  also  mention,  only  to  condemn,  the  practice  pursued  by  some  surgeons 
of  performing  the  operation,  and  then  leaving  the  patient  entirely  in  the 
hands  of  a  medical  man  without  experience  in  surgical  work.  When  the  case 
is  remotely  situated  in  the  country,  this  may  be  imavoidable  or  a  choice 
of  evils,  but  tmder  even  these  circumstances  a  trained  assistant  should 
either  remain  behind  or  make  some  subsequent  visits.  It  is  never  justifiable 
to  operate  and  then  abandon  the  patient,  as  a  compliment  to  the  family 
physician,  who  is  anxious  to  enhance  his  services  in  the  eyes  of  the  relatives. 
The  man  w^ho  does  this  is  treating  his  surgery  in  the  light  of  a  trade. 

The  post-operative  period  requiring  the  greatest  watchfulness  and 
care  extends  in  the  average  case  over  the  first  five  or  six  days,  during  the 
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first  two  or  three  of  which  the  patient  is  getting  over  the  shock  of  the 
operation  and  the  nausea  caused  by  the  anaesthetic ;  a  day  or  two  longer 
is  required  to  establish  the  much-desired  regular  activity  of  the  bowels. 

The  signs  of  a  normal  convalescence  following  a  surgical  operation  which 
is  the  termination  of  a  protracted  illness,  are  to  the  anxious  bystanders 
what  the  rest  of  a  quiet  harbor  is  to  the  storm-driven  mariner.  With 
extreme  satisfaction  does  the  surgeon  announce  to  the  anxious  family  the 
hourly  improvement,  manifested  by  the  falling  temperature,  the  full,  steady, 
quiet  pulse,  the  decreasing  abdominal  tenderness  and  softening  of  the 
abdominal  walls,  the  diminution  of  pain,  and  the  passage  of  flatus.  As 
improvement  progresses,  the  patient  recovers  a  sound  healthy  color,  his 
interest  in  his  surroundings  quickens,  annoying  thirst  is  replaced  by  a 
sound,  healthy  hunger,  and  the  balm  of  sweet  refreshing  sleep  during  the 
night  extends  its  blessing  over  the  waking  period. 

If  convalescence  proceeds  uninterruptedly  after  this  manner,  the  patient 
may  rise  from  bed  in  two  weeks,  but  he  is  wiser  if  he  consents  to  stay  there 
for  three ;  then  for  a  few  days,  if  the  weather  permits,  he  should  be  wheeled 
in  a  rolling  chair  into  the  fresh  air ;  a  little  later  still  he  takes  a  few  steps, 
and  so,  in  five  or  six  weeks  he  dispenses  w^ith  nurses  and  doctors  and  is  able 
once  more  to  care  for  himself. 

If  the  wound  is  a  small  one,  and  especially  if  the  muscle  fibres  have 
not  been  much  cut,  it  is  not  necessary  that  the  patient  should  wear  an 
abdominal  bandage,  which  is  at  best  but  an  awkward  contrivance  for 
giving  support  over  the  iliac  fossae.  Where  the  wound  is  extensive,  how- 
ever, and  above  all  where  there  has  been  drainage,  a  snug,  supporting 
bandage  should  be  worn  for  six  months  or  longer. 

Nursing. — It  is  of  the  utmost  importance  that  the  nurse  should  be 
personally  acceptable  to  the  patient  as  well  as  one  well  trained  in  abdominal 
surgery.  In  a  simple,  uncomplicated  case  of  appendicitis  one  nurse  may 
suffice,  but  if  the  patient  is  critically  ill,  two,  or  even  three  will  be  required. 

Immediately  after  the  operation  the  patient  should  be  placed  in  a  warm 
bed  carefully  prepared.  The  room  must  be  darkened,  the  air  kept  fresh 
and  sweet  at  a  temperature  of  about  63°  F.  Absolute  quiet  must 
be  maintained,  and  members  of  the  family  should,  as  a  rule,  be 
excluded  for  several  days.  The  first  person  admitted  should  be  that  near 
relative  whose  presence  is  pleasant  and  comforting  to  the  patient,  the  rule 
being  imposed  that  ** silence  is  golden.''  The  surgeon  must  constantly 
bear  in  mind  that  he  has  under  his  care  a  wound  which  is  healing  and  a 
nervous  system  which  is  recovering  its  balance  after  a  severe  shock;  the 
latter  is  longer  in  recuperating  than  the  former,  and  nothing  so  much  delays 
this  part  of  the  convalescence  as  excessive  visiting.  No  outside  visitors 
should  be  admitted  for  several  weeks. 

Posture  . — ^The  best  posture  for  the  patient  is  on  the  back  with 
the  knees  slightly  flexed,  but  he  should  be  turned  occasionally  on  the 
right  side  to  rest  the  tired  muscles.  The  moving  must  always  be  done 
by  the  nurse. 

Digitized  by  VjOOQ IC 


S64  APPENDICITIS 

Sedatives.  —  Severe  pain  must  be  relieved  by  hjrpodermics  of 
morphine,  say  one-eighth  of  a  grain  repeated  in  twenty  minutes  if  necessarj', 
during  the  first  twenty-four  to  forty-eight  hours  whenever  the  pain  becomes 
unbearable.  In  the  case  of  a  child  it  is  best  to  give  one  thirty-second  to 
one-eighteenth  of  a  grain  every  twenty  minutes  imtil  the  pain  is  relieved. 
In  ordinary  cases  no  morphine  should  be  given  after  the  first  forty- 
eight  hours,  as  its  continued  use  retards  recovery;  and  it  may  be  laid 
down  as  a  good  general  rule  that  the  less  morphine  given,  the  more 
satisfactory  is  the  convalescence.  In  some  cases  a  grain  of  the  aqueous 
extract  of  opium  in  a  suppository  works  better  than  the  morphine, 
exerting  a  more  direct  local  influence. 

Diet. — All  nourishment  should  be  suspended  after  the  operation  until 
the  stomach  is  settled.  The  first  food  given  should  be  egg  albumen,  pre- 
pared by  beating  the  whites  of  four  eggs  to  a  froth,  and  allowing  it  to  stand 
in  a  cool  place  for  an  hour  or  more,  when  the  liquid  (about  50  cc.)  can  be 
drained  off,  leaving  the  frothy  part  behind.  It  is  best  to  give  a  teaspoon- 
ful  at  a  time  mixed  in  two  or  three  tablespoonfuls  of  cold  water  with  a 
little  sugar  and  five  or  ten  drops  of  lemon  juice.  It  may  also  be  given  in 
ginger  ale,  in  orange  juice,  or  in  sherry  wine.  About  the  third  or  fourth 
day  soft  food  may  be  given,  and  after  the  first  week  a  stronger  diet  may  be 
gradually  resumed.  As  a  rule,  attendants  are  over-anxious  to  feed  patients, 
who  can  often  stand  absolute  starvation  for  four  or  five  days  very  well. 
Where  the  stomach  has  been  much  disturbed  previous  to  operation, 
J.  F.  Mitchell  has  found  it  of  great  service  to  wash  it  out  on  the 
operating  table,  using  abundance  of  warm  water,  and  continuing  until 
the  washings  return  clear.  In  cases  which  suffer  from  persistent  nausea 
after  the  operation,  with  no  other  ill  symptoms,  one  or  two  good  washings 
often  bring  great  relief. 

Care  of  the  Wound. — Protection  from  exposure,  and  rest  are  the  two 
important  factors  in  the  care  of  the  wound.  Protection  is  best  secured  by 
the  dressings,  held  in  place  by  a  suitable  bandage  applied  at  the  conclusion 
of  the  operation,  in  such  a  way  as  to  cover  the  right  iliac  fossa,  the  groin, 
the  upper  right  thigh,  and  the  lumbar  region.  If  the  bandage  is  snugly 
applied,  the  parts  are  immobilized,  and  the  formation  of  a  loose  sliding 
plane  between  the  dressings  and  the  body  is  avoided.  An  infected  wound 
may  easily  arise  from  dressings  loosely  applied  or  from  those  which  have 
worked  loose  in  the  convalescence ;  in  such  a  case  every  movement  of  the 
body,  every  deep  respiration,  tends  to  suck  in  the  air  beneath  the  bed- 
clothes and  to  bring  gross  particles  into  contact  with  the  incision.  To 
avoid  this,  the  dressings  and  the  bandages  must  be  properly  placed,  secured 
if  necessary  by  adhesive  straps,  and  watched  subsequently  as  well,  to  make 
sure  that  they  are  not  loose  or  slipping  upward.  To  insure  rest,  the  patient 
must  lie  in  perfect  repose  during  the  first  days  of  convalescence,  above  all 
avoiding  any  use  of  the  right  leg.  All  movements  must  be  of  a  passive 
nature,  effected  by  the  skilled  hands  of  the  nurse  or  of  the  medical  attend- 
ant.    If  all  goes  well,  as  shown  by  pulse,  temperature  chart,  and  general 
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condition,  the  wound  should  not  be  disturbed  for  from  seven  to  nine  days, 
when  all  the  dressings  may  be  removed  with  care,  and  the  parts  contiguous 
to  the  woimd  cleansed  with  alcohol  and  water,  or  soap  liniment,  and  some 
fresh  lighter  dressings  applied.  If  there  is  a  subcuticular  wire  or  catgut 
suture,  it  may  be  drawTi  out  at  this  time.  A  few  days  later  all  dressings 
may  be  removed,  and  the  woimd  simply  covered  with  a  pad  of  gauze  to 
protect  the  tender  tissues  from  violence. 

If  for  any  reason  the  patient  does  badly,  if  pulse  and  temperature  go  up, 
if  the  general  condition  cause  any  anxiety,  or  if  there  is  much  persistent 
pain,  the  wound  should  always  be  examined.  If  it  is  foimd  to  be  sensitive, 
red,  and  puffy  or  swollen  at  any  part,  it  should  be  opened  at  once  under  a 
little  cocaine,  and  then  if  pus  is  found  poulticed.  It  is  a  mistake  to  try 
to  let  out  the  pus  through  a  small  orifice  tmder  these  circumstances;  the 
focus  of  infection,  whether  just  tmder  the  skin  or  lower  down,  must  be 
regarded  as  the  apex  of  a  pyramid  whose  base  is  at  the  skin  surface.  It  is 
always  unfortunate  when  the  infection  extends  down  into  the  iliac  fossae 
to  the  seat  of  the  operation  on  the  bowel,  but  if  the  condition  is  recognized 
promptly,  and  effectively  treated  by  thorough  exposure  and  drainage,  the 
misfortune  is  limited,  after  all,  to  a  delayed  convalescence,  and  the  risk  of 
a  hernia  at  a  later  date.  Even  when  the  bowel  breaks  down,  and  a  fecal 
fistula  is  established,  it  is,  as  a  rule,  but  temporary,  and  exhibits  a 
remarkable  tendency  to  rapid  spontaneous  closure  within  a  few  weeks. 

Care  of  the  Bowels. — The  movement  of  the  bowels  gives  as  much 
cause  for  anxiety  as  any  single  feature  in  the  average  convalescence.  When 
the  surgeon  has  mastered  the  complications,  the  appendix  has  been  removed, 
and  the  wound  well  closed,  no  anxiety  need  be  felt  as  to  the  administration 
of  the  necessary  purgative  for  moving  the  bowels.  If  it  is  a  matter  of  impor- 
tance, as  it  is  in  some  cases  of  appendicitis,  that  they  should  move  soon, 
the  plan  pursued  by  J.  M.  T.  Finney  may  be  adopted,  and  about  six  ounces 
of  a  saturated  solution  of  Epsom  salts  run  into  the  stomach  at  the  conclusion 
of  the  operation.  The  saline  given  in  this  way  is  rarely  vomited,  and  a 
satisfactory  evacuation  may  be  secured  as  early  as  eight  hours  later.  In 
severe  cases  one  or  two  drops  of  croton  oil  may  be  administered  in  this  way. 
If  purgation  is  not  urgent,  a  substantial  dose  of  calomel  may  be  given  on 
the  second  day,  followed  by  an  enema  in  from  eight  to  twelve  hours,  or 
broken  doses  of  calomel  may  be  given,  say  a  sixth  of  a  grain  every  hour, 
followed  by  an  enema  in  about  eight  hours.  A  teaspoonful  of  liquorice 
powder  of  the  German  Pharmacopoeia  answers  very  well  with  some 
patients.  Burrell  uses  a  saline  cathartic  whenever  there  is  a  rise  in  tem- 
perature, a  quickened  pulse,  and  a  glazed  tongue.  He  gives  a  saturated 
solution  of  salts  in  tablespoonful-doses,  taken  in  soda  water  from  a  siphon, 
and  very  cold.  This  may  be  repeated  from  hour  to  hour.  After  giving 
sufficient  purgatives  and  using  an  enema,  it  is  well  to  wait  from  six  to 
eight  hours  and  give  nature  a  chance  to  act,  if  the  case  is  doing  well 
in  other  respects.  The  bowels  will  then  often  move  spontaneously  and 
satisfactorily  without  further  stimulus.     The  doctor  and  the  nurse  must 
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be  careful  not  to  let  their  good  judgment  fail  them  through  an  over- 
anxiety  to  hasten  the  movement;  too  many  or  too  severe  purgatives 
may  leave  behind  a  troublesome  diarrhoea. 

Urine. — A  free  flow  of  normal  urine  is  one  of  the  reassuring  signs  during 
convalescence.  The  urine  should  be  kept,  measured,  and  examined  in  all 
cases ;  if  albumen  or  casts  have  been  found  in  the  urine  before  operation, 
it  will  naturally  be  watched  with  greater  care  during  convalescence  and 
the  gradual  disappearance  of  these  pathologic  elements  hailed  with  satis- 
faction. Kidneys  which  have  been  injured  by  a  septic  storm  are  best  cared 
for  by  promoting  a  free  flow  of  bland  urine,  and  this  is  accomplished  in 
most  cases  by  giving  a  hypodermocleisis  of  600  to  1000  cc.  of  normal  salt 
solution,  administered  on  the  operating  table,  and  repeated  once  or  twice 
in  each  twenty-four  hours  for  several  days. 

Severe  and  Fatal  Cases. — The  surgeon  must  always  feel  that  a 
patient  who  has  strength  enough  to  pull  through  an  operation  and  live  for 
two  or  three  days  af terw^ards  ought  to  recover  imless  some  unforeseen  and 
unavoidable  sequel,  such  as  a  metastatic  abscess,  pneu- 
monia, or  embolism,  should  occur.  It  sometimes  happens,  how- 
ever, that  a  case  which  would  otherwise  recover  fails  to  do  so  from  some 
defect  in  technic,  not  necessarily  due  to  a  fault  on  the  part  of  the  surgeon, 
but  arising  rather  from  our  still  imperfect  knowledge  as  to  the  best  method 
of  drainage,  the  propriety  of  draining  at  all,  or  some  other  vital  point.  The 
conditions  which  should  occasion  anxiety  are  as  follows : 

Persistent  pain,  usually  associated  with  elevation  of 
temperature,  is  a  sign  of  suppuration  in  the  wotmd  or  beneath  it, 
and  the  local  condition  should  be  investigated  at  once.  A  quick  pulse 
and  persistent  nausea,  growing  worse  rather  than  better, 
point  toward  septic  peritonitis.  A  distended  abdomen  accom- 
panied by  vomiting  is  an  indication  for  the  evacuation  of  the 
intestinal  tract.  If  auscultation  reveals  gurgling  in  cases  of  paresis  it  is 
reassuring  evidence  of  intestinal  activity,  showing  that  the  intestines  are 
capable  of  performing  their  normal  functions. 

Psychic  disturbances,  such  as  great  restlessness,  persist- 
ent painful  wakefulness,  or  too  eager  assurance  of  recovery, 
are  often  associated  with  profound  septic  troubles.  They  should  be 
combated  with   mild  sedatives,  such  as  bromides,   trional,   heroin,   etc. 

POST-OPERATIVE  SEQUEL/E. 

Introductory. — It  is  an  unfortunate  fact  that  the  conclusion  of  an 
operation  does  not  invariably  terminate  all  anxiety  as  to  the  patient's 
recovery.  Oftentimes  the  operation,  especially  if  it  has  been  difficult,  is 
followed  by  a  more  or  less  stormy  convalescence,  interrupted,  it  may  be, 
by  sequelse  which  seriously  threaten  life  itself. 

Many  of  these  disturbances  are  common  to  all  major  surgical  procedures 
in  which  an  anaesthetic  has  been  used,  such,  for  example,  as  nausea  and 
vomiting,  hiccough,  extreme  nervousness,  exces- 
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sive  pain,  sleeplessness  and  mania.  Other  sequelae  are 
those  more  peculiarly  associated  with  lower  abdominal  operations,  especially 
such  as  involve  infected  areas,  — e,  g.,  peritonitis,  abscesses 
forming  in  or  underneath  the  woimd,  ileus,  phlebitis,  pneu- 
monia of  embolic  origin  or  septic  pleurisy. 

The  character  of  the  post-operative  sequelae  is  apt  to  vary  according  as 
the  case  has  been  simple  or  difficult,  and  for  this  reason  it  is  possible  to 
anticipate  certain  evils  according  to  the  nature  of  the  preceding  illness; 
for  example,  after  a  siniple  removal  of  the  appendix,  only  such  disturbances 
are  apt  to  arise  as  affect  the  earliest  period  of  convalescence,  e,  g.,  tym- 
pany from  atony  of  the  bowel  or  pain  arising  from  a 
simple  traumatic  peritonitis.  After  a  more  serious  opera- 
tion, in  which,  for  instance,  an  abscess  has  been  opened  or  the  peritoneum 
has  been  soiled,  the  anxiety  of  the  medical  attendant  during  the  first  few 
days  of  convalescence  is  concentrated  upon  those  symptoms  which  point 
toward  a  fresh  accumulation  of  pus,  to  a  spreading  peri- 
tonitis or  an  intestinal  obstruction.  The  best  guar- 
antee against  the  onset  of  serious  symptoms  during  the  convalescent  period 
is  the  correct  performance  of  every  step  of  the  operation,  and  the  recollection 
of  having  done  this  is  a  source  of  great  comfort  to  the  operator.  Careful 
work  and  painstaking  attention  to  detail  are  the  best  prophylactics  against 
accidents  during  convalescence,  and  many  of  the  most  serious  post-operative 
sequelae  may  be  obviated  by  these  means.  Moreover,  the  peculiar  difficul- 
ties of  an  operation  often  throw  light  upon  the  possible  sequelae  and  suggest 
means  of  obviating  them.  If,  after  closing  the  stump,  it  is  well  embedded 
in  the  caectun,  it  will  not  then  contract  adhesions  with  the  bowel  or  omen- 
tum. By  avoiding  tmdue  handling  of  the  intestines  and  the  adjacent 
peritoneum  the  delicate  epithelitun  is  spared  abrasions,  and  traumatic 
peritonitis  with  adhesions  will,  to  a  large  extent,  be  avoided.  In 
using  a  retractor,  great  care  must  be  taken  not  to  bruise  the  iliac  vein ;  as 
this  precaution  insures  against  one  prolific  cause  of  phlebitis.  By 
thorough  cleansing  of  abscess  cavities  and  the  freest  possible 
drainage,  the  necessity  of  opening  them  again  at  a  later  date  will  often  be 
obviated.  Secondary  operations  will  also  be  avoided  if  the 
surgeon  is  careful  at  the  time  of  the  first  operation  to  locate  other  abscesses 
in  the  pelvis,  among  the  intestines,  or  in  the  flanks,  and  to  drain  them  in 
their  most  dependent  portions.  An  extension  of  peritonitis 
by  the  extravasation  of  faeces  a  few  days  after  the  operation  will  be  avoided 
if  torn  and  sutured  intestinal  areas  are  brought  out  with  less  hesitation 
than  is  usual,  and  left  exposed  to  view  in  the  open  abdominal  wound.  When 
an  operation  is  undertaken  for  an  ileus,  the  surgeon  will  often  be  spared 
the  mortification  of  repeating  it  if  he  examines  carefully  all  the  adjacent 
coils  of  intestine  to  make  stu*e  that  he  has  not  overlooked  any  important 
adhesions.  Hernia  is  best  avoided  by  operating  early,  before  the  advent 
of  such  symptoms  and  complications  as  necessitate  drainage  of  the  wound, 
that  is  to  say,  by  a  very  early  operation  or  by  one  in  the  interval. 
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If  we  look  at  these  sequelae  according  to  their  relation  in  time  to  the 
original  operation,  we  may  conveniently  divide  them  into  early, 
intermediate,   and  late. 

Early  sequelae  are  those  associated  with  the  anaesthetic,  the 
nervous  condition  incident  to  the  operation,  and  the  continuation  of  those 
disturbances  which  are  projected  forward  into  the  time  of  convalescence 
from  the  pre-operative  stage,  such  as  the  extension  of  a  peritonitis. 

Intermediate  sequelae  are  those  which  begin  a  few  days  to 
a  few  weeks  after  the  operation,  and  are  caused  by  the  evolution  of  an 
abscess,  by  an  ileus,  the  formation  of  a  phlebitis,  or  the 
lodgment  of  an  embolus. 

Late  sequelae,  which  may  arise  months  or  years  after  the  original 
operation,  are  hernia  in  the   scar   and  intestinal  obstruction. 

Homer  Gage  reports  that  out  of  228  cases  operated  upon  for  appen- 
dicitis whose  subsequent  history  he  was  able  to  trace  (in  many  of  which  the 
abscess  was  simply  drained),  42  made  complaints  of  one  sort  or  another 
on  inquiry.  Out  of  54  cases  there  was  a  recurrence  in  10  per  cent.  In  a 
number  of  instances,  however,  the  replies  indicated  that  the  complaints 
were  of  long  standing,  and  not  post-operative.  Thirteen  complained  of 
more  or  less  discomfort  in  the  region  of  the  scar;  of  soreness  caused  by 
exercise;  of  pain  on  the  approach  of  a  storm;*  of  a  weakness  noticeable 
most  of  the  time.  Every  operator  is  familiar  with  the  complaint  of  per- 
sistent pain  in  the  neighborhood  of  the  woimd,  and  the  assertion  that  the 
discomfort  is  the  same  as  it  was  before  the  appendix  was  removed.  Some 
of  these  discomforts  are  caused  by  the  large,  tender  scar ;  some  imdoubt- 
edly  are  due  to  the  injury  of  nerve  fibres  during  the  operation;  others  to 
a  localized  peritonitis  and  adhesions  about  the  head  of  the  caecum.  One 
of  Gage's  cases  was  a  young  school-teacher,  whose  appendix  had  been 
removed  in  the  interval,  and  who  experienced  such  severe  pain  in  the 
region  of  the  scar,  with  tenderness  over  the  upper  end,  that  she  had  to 
give  up  her  work  and  go  to  bed.  On  reopening  the  abdomen  an  adhesion 
of  the  omentum  was  found,  about  half  an  inch  square.  This  was  liberated, 
and  the  relief  was  immediate  and  complete,  all  pain  and  tenderness  dis- 
appeared and  she  was  able  to  resume  her  occupation.  In  another  case  a 
woman,  thirty-five  years  old,  complained  of  great  soreness  and  tenderness 
in  the  region  of  the  scar,  which  was  excised  and  freed  with  equal  success; 
some  omental  adhesions  also  were  freed. 

Sometimes  the  pain  in  the  iliac  fossa  simulates  the  old  attacks  of 
appendicitis,  but  this,  for  the  most  part,  wanes  steadily,  and  disapp)ears 
after  some  months  or  a  year.  In  one  case,  however,  occurring  at  the  Johns 
Hopkins  Hospital,  a  man  had  such  definite  attacks  following  operation 
that  it  was  at  last  thought  the  appendix  could  not  have  been  removed. 
On  a  second  operation,  however,  there  proved  to  be  nothing  at  the  site  of 
the  organ  but  adhesions. 

One  of  the  most  troublesome  sequelae  is  an  area  of  anaesthesia 
over  the  lower  abdomen  at  some  point  between  the  scar,  the  median  line. 
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and  the  symphysis.  This  is  due  to  the  injury  done  by  division  of  the 
sensory  nerve  fibres,  and  is  best  avoided  by  a  careful  dissection  with  blunt 
separation  of  the  tissues,  the  nerve  trunks  thus  being  spared.  The  division 
of  the  nerves  entering  the  rectus  muscle  across  the  semilunar  line  is  often 
responsible  for  a  marked  atrophy  of  the  muscle  and  a  thinning  of  the 
abdominal  wall.  This  serious  accident  is  also  easily  avoided  by  duly 
respecting  the  nerves  when  the  tissues  are  divided  in  opening  the 
abdomen.     (Lennander.) 

Hemorrhage. — A  post-operative  hemorrhage  may  take  place  from 
some  vessel  large  enough  to  cause  a  serious  loss  of  blood,  which  may  have 
been  perfectly  controlled  during  the  operation  by  the  crushing  power  of 
the  clamp.  A  warning  example  of  this  contingency  is  frankly  furnished 
by  R.  L.  Payne,  of  Norfolk,  Virginia,  who,  when  operating  upon  a  child, 
divided  and  clamped  the  epigastric  artery  while  making  the  abdominal 
incision,  and  in  the  anxiety  and  hurry  attendant  upon  a  difficult  operation, 
no  ligature  was  applied,  as  there  was  no  bleeding  when  the  clamp  was 
removed.  The  wound  had  to  be  drained,  and  when  the  hemorrhage 
occurred,  although  there  was  every  opportimity  for  the  nurse  to  call  the 
surgeon,  she  did  not  do  so  until  the  patient  had  bled  to  death,  when  all 
the  dressings  and  the  bed  were  found  saturated  with  blood. 

Sir  Dyce  Duckworth  (Med.  and  Surg,  Trans.,  1889,  vol.  72,  p.  433) 
operated  upon  a  boy  of  sixteen  for  the  removal  of  an  appendix  which  was 
gangrenous  for  two-thirds  of  its  length.  The  patient  did  well  for  eight 
days,  when  he  began  to  have  pain  in  the  region  of  the  woimd,  for  which 
half  a  grain  of  the  extract  of  opium  was  administered.  As  the  pain  con- 
tinued to  increase,  the  dressings  were  removed  and  a  large  blood-clot  was 
found ;  this  was  removed,  but  the  source  of  the  hemorrhage  could  not  be 
discovered.  The  drainage-tube  in  use  was  then  replaced  by  a  plug  of 
iodoform  and  lint,  and  the  woimd  tightly  bandaged.  In  the  afternoon  the 
woimd  was  dressed,  and  a  quantity  of  dark,  clotted,  and  grumous  blood 
removed ;  recovery  followed. 

Walch  (Havre),  under  the  title  *'  Hemorrhagie  intestinale  grave  h  la  suite 
d'une  operation  d'appendicite  h  froid''  {Bull,  et  m&m,  de  la  Soc.  de  Chir.  Paris, 
vol.  27,  p.  374),  cites  a  case  in  which  he  resected  the  appendix  in  a  man 
forty  years  old,  three  months  after  an  attack  of  appendicitis.  He  placed 
a  ligature  aroimd  the  base  of  the  appendix,  but  did  not  cover  the  stump 
with  the  serosa.  Three  days  later  the  temperature  rose,  and  the  man 
developed  an  undoubted  right-sided  pleurisy.  Six  days  after  the  operation 
he  became  suddenly  worse,  and  suffered  from  tenesmus,  followed  by  the 
sudden  discharge  of  an  enormous  quantity  of  blood  from  the  rectum;  in 
addition  to  three  litres  discharged  in  this  way,  he  vomited  about  300  to 
400  cc.  of  blood  mixed  with  the  contents  of  the  stomach.  Walch  believed 
that  the  bleeding  proceeded  from  the  site  of  the  operation,  on  account  of 
the  manifestly  arterial  tint  of  the  blood,  and  he  considered  that  the  hem- 
orrhage arose  from  the  slipping  of  a  ligature.  The  patient  recovered  with 
no  more  serious  disturbance  than  the  great  fright. 
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In  order  to  avoid  a  secondary  hemorrhage  of  this  nature  it  is  best  to  tie 
all  large  vessels  as  soon  as  they  are  divided,  especially  those  in  the  deeper 
layers  of  the  wound,  and  in  the  peritoneum.  It  is  also  well  to  sterilize  all 
sloughing  areas  over  the  iliac  vessels  by  cautiously  applying  a  little  pure 
carbolic  acid,  at  once  neutralized  by  alcohol.  Any  serious  hemorrhage 
ought  to  be  controlled  temporarily  by  the  compression  of  the  internal  iliac 
artery,  or  even  the  abdominal  aorta,  tmtil  the  arrival  of  the  surgeon,  when 
the  whole  wound  must  be  opened  up  and  cleansed,  the  bleeding  points 
being  exposed  and  ligated.  Hemorrhage  from  the  little  vessel  in  the  wall 
of  the  appendix  or  from  the  caecum  can  be  obviated  by  the  ligation  of  the 
artery  of  the  mesenteriolum  down  in  the  angle  near  the  colon  by  crushing 
the  stump  or  by  cauterizing  it. 

Suppuration  of  the  Abdominal  Wound. — In  removal  of  the  appendix, 
as  weU  as  in  other  abdominal  operations,  where  there  is  an  antecedent 
infection,  there  is  a  liability  to  suppuration  of  the  abdominal  incision,  which 
may  seriously  disturb  convalescence,  although  grave  fears  for  the  safety 
of  the  patient  do  not  arise  imtil  the  nature  of  the  trouble  becomes  evident. 
This  disturbance  usually  manifests  itself  in  four  or  five  days  or  perhaps 
a  week  after  the  operation,  when  the  patient,  who  has  been  doing  well, 
or  who  has  had  at  most  a  slight  and  inexplicable  rise  of  temf)erature  for 
.a  few  days,  begins  to  complain  of  a  pain,  often  definitely  localized,  the 
temperature  goes  up  to  102°  F.  or  even  higher,  and  there  is  sometimes 
a  pronoimced  chill.  The  aspect  of  the  wound,  hitherto  favorable,  now 
takes  on  the  appearance  characteristic  of  a  localized  infection  with 
suppuration.  In  all  cases  with  such  a  history,  attention  should  first 
be  directed  to  the  condition  of  the  wound.  The  dressings  should  at 
once  be  removed  and  the  incision  carefully  inspected;  if  it  is  infected, 
the  edges  will  be  reddish  and  pouting  from  puffing  of  the  skin  at  some 
definite  point,  or  else  all  along  the  woimd ;  or  induration,  slight  swelling, 
or  tenderness  may  be  discovered  at  some  point  on  palpation.  In  such 
a  case  the  diagnosis  is  clear,  and  a  little  gas  should  be  administered  as 
soon  as  possible,  after  which  the  edges  of  the  incision  are  drawn  apart 
and  the  infected  area  laid  widely  open,  cleansed,  drained,  and  then 
allowed  to  heal  by  granulation. 

Gas  Formation. — H.  L.  Burrell  (Bost.  Med.  and  Surg,  Jour,,  May 
2,  1894)  reports  three  instances  of  this  condition,  in  which,  on  the  tenth 
or  twelfth  day  after  removal  of  the  app)endix,  and  after  the  temperature 
had  become  normal,  its  sudden  and  continuous  rise,  accompanied  by  chills, 
obliged  him  to  open  the  wound.  On  separating  the  intestines,  the  escape 
of  a  large  quantity  of  gas  took  place,  causing  a  bystander  on  one  occasion 
to  remark  that  there  must  be  a  perforation  of  the  bowel.  No  opening  was 
found  however,  and  in  every  case  the  temperatiu-e  fell  to  normal  as  soon 
as  the  wound  was  packed,  the  patient  making  a  complete  recovery.  In 
the  absence  of  other  reports  of  a  similar  post-operative  sequela,  it  must 
be  concluded  that  some  special  local  cause  temporarily  associated  with 
the  operator  had  been  at  work  in  these  cases. 
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Gangrene  of  the  Wound. — In  badly  infected  cases,  contamination 
of  the  wound  at  the  time  of  the  operation  may  result  in  gangrene  affecting 
the  exposed  muscles,  the  fat,  and  the  skin;  it  is  manifested  by  redness, 
infiltration,  fever,  local  pain,  odor,  and  the  appearance  of  sloughs.  The 
proper  management  of  such  a  condition  consists  in  the  freest  possible 
exposure  of  the  entire  affected  area,  and  its  daily  treatment  by  cutting 
away  the  dead  tissues,  cleansing  with  peroxide  of  hydrogen,  and  disin- 
fecting the  area  with  a  poultice  of  Labarraque's  solution  (soditun  carbonate 
lo,  chlorinated  lime  8,  water  to  loo)  made  up  with  flaxseed  meal,  or 
corrosive  sublimate  i  :  looo.  Instead  of  this,  or  alternating  with  it,  a 
charcoal  poultice  may  be  applied. 

Abscess. — Sometimes,  but  fortunately  in  rare  instances,  a  small 
localized  suppuration  will  take  place  in  or  about  the  head  of  the  caecum, 
which,  becoming  encapsulated  by  adhesions  and  an  adherent  omentum, 
remains  indefinitely  in  situ,  giving  rise  to  pain  and  local  discomfort  which 
is  apt,  sooner  or  later,  to  necessitate  a  secondary  incision.  A  suppilration 
within  the  peritoneal  cavity  may  be  also  lodged  in  some  other  part  of  the  peri- 
toneum, as,  for  example,  in  the  right  lumbar  region,  in  the  pelvis,  or  among 
the  intestines.  Suppurations  at  a  distance  from  the  wound,  although  discov- 
ered at  some  date  subsequent  to  the  operation,  are  not  properly  to  be  classed 
among  the  sequelae  dependent  upon  the  operation  itself.  We  shall,  there- ' 
fore,  consider  only  the  local  suppurations  in  contiguity  with  the  wound. 

Sometimes  an  infection  starting  in  the  neighborhood  of  the  ampu- 
tated appendix  or  under  the  caecum  develops  slowly  and  becomes 
completely  walled  in,  giving  rise  to  symptoms  of  infection  and  local 
discomfort,  more  or  less  resembling  the  original  attack  of  appendicitis. 
Such  a  case  occurred  in  the  practice  of  T.  S.  Cullen  {New  York  Med. 
Jour.,   1902,  p.  mi.     See   Figs.  175  and  176). 

In  a  case  of  my  own,  the  removal  of  a  very  adherent  appendix,  in  which 
there  was  no  trace  of  infection,  associated  with  an  extensive  and  difficult 
enucleation  of  adherent  pelvic  viscera,  was  followed  by  the  development 
of  a  localized  infection  behind  the  caecum.  The  abscess  was  promptly 
opened,  when  it  discharged  about  30  cc.  of  a  milky,  watery  fluid.  There 
was  no  general  peritoneal  infection,  but  the  patient  died  subsequently 
from  obstruction  due  to  general  adhesions  among  the  small  intestines, 
which  had  been  associated  with  inflamed  pelvic  viscera. 

Epididymitis.  —  A.  Worcester,  of  Waltham,  Mass.  (Boston  Med. 
and  Surg.  Jour.,  Aug.  4,  1898),  gives  a  case  of  epididymitis  in  a  boy  ten 
years  of  age,  which  supervened  after  the  opening  of  an  abscess  in  the  right 
iliac  fossa  and  in  which  several  ounces  of  thick  pus  escaped  and  a  sloughing 
mass  was  found  which  resembled  the  appendix. 

Cancer  in  the  Wound. — Richardson  and  Brewster  cite  a  case  of 
cancerous  infiltration  of  the  whole  ileocaecal  region  occurring  a  few  months 
after  the  removal  of  a  chronically  inflamed  appendix  at  the  Massachusetts 
General  Hospital  (Bost.  Med.  and  Surg.  Jour.,  July,  1898).  It  is  probable 
that  a  small  cancerous  appendix  had  here  given  rise  to  an  early  perforation 
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with  extension  of  the  disease  beyond  the  organ  removed,  and  that 
its  true  nature  was  overlooked.  Such  a  case  has  been  discovered  in  the 
pathological  laboratory  of  the  Johns  Hopkins  Hospital  by  E.  Hurdon. 
Pyelitis. — I  have  seen  one  instance  of  infection  of  the  right  kidney 
as  a  sequela  to  an  operation  upon  an  inflamed  appendix,  and  this  was  the 
case  of  a  physician  whose  appendix  was  removed  at  another  clinic  in  Jime, 


Fig.  175. — Cullbn's  Case.     The  Appendix  had  been  Removed  Two  Years  bbporb. 

At  the  second  operation  the  omentum  was  found  adherent  over  the  outside  of  the  caecum,  and  behind  this 

lay  the  small  abscess  (a). 

1900.  His  bladder  and  upper  urinary  tract  were  apparently  infected  by 
the  attendant  who  catheterized  him,  and  a  persistent  pyelitis  followed. 
This  was  not  relieved  until  I  did  a  nephrotomy  and  drained  the  kidney 
on  the  fifth  of  July,  1900,  an  operation  which  was  followed  in  a  few  weeks 
by  a  complete  and  permanent  recovery.  Willy  Meyer  {Med.  Rec,  Feb. 
29,  1896)  reports  the  case  of  a  young  woman  who,  **  after  complaining  of 
pain  in  the  right  groin  for  eight  days,  developed  symptoms  of  a  most  acute 
peritonitis."    At  operation  the  appendix  showed  an  acute  catarrhal  inflam- 
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mation,  but  no  gangrene  or  perforation,  as  had  been  fully  expected;  neither 
was  there  a  fecal  concretion  nor  any  adhesions,  but  the  neighboring  peri- 
toneum was  highly  hyperaemic  and  the  true  pelvis  contained  seropurulent 
fluid.  The  wound  was  left  widely  open  for  drainage,  and  the  patient 
hovered  between  life  and  death  for  five  days  with  symptoms  of  acute  sepsis. 
On  the  twentieth  day  after  the  operation,  when  her  temperature  and  pulse 
for  the  first  time  were  normal,  fever  set  in  with  pain  in  the  left  renal  region, 


Pig.  176. — Samb  as  Prbcbding.  Showing  Abscbss  (x)  Exposed  behind  Caecum.     (Seep.  371.) 

and  the  urine,  which  up  to  this  time  had  been  slightly  turbid,  suddenly 
became  clear.  A  diagnosis  was  made  of  obstruction  of  the  ureter  by 
pus  and  clotted  blood,  due  to  an  abscess  of  one  of  the  pyramids  of  the 
kidney.  The  difficulty  was  suddenly  relieved  by  the  reappearance  in 
the  urine  of  a  heavy,  bloody,  purulent  deposit.  Three  weeks  later  the 
urine  was  normal  and  the  patient  recovered. 

Cystitis.  —  Inflammation  of  the  bladder,  due  to  neglect  in  allowing 
overdistention,  or  to  defective  catheterization,  or  often  in  spite  of  every 
precaution,  is  a  frequent  sequela  to  operations  of  all  sorts,  including  appen- 
dicitis.   Cystitis  would  be  discovered  more  often  than  it  is  if  cultures  were 
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habitually  taken  whenever  the  patient  makes  the  least  complaint  of  dystiria, 
but,  as  it  is,  the  lesser  grades  of  disturbance  of  the  urinary  system  are  rarely 
observed,  owing  to  the  general  neglect  of  this  practice.  In  my  private 
hospital  it  is  my  invariable  custom  to  draw  a  little  urine  when  the  patient 
is  brought  on  the  operating  table,  and  make  cultures  from  it.  In  this  way 
the  presence  of  infection  is  often  demonstrated  before  operation.  Dysuria, 
and  perhaps  cystitis,  will  be  noted  much  less  frequently  in  the  convalescence, 
if  the  practice  is  generally  followed  of  administering  a  saline  enema  in  all 
simple  cases,  while  the  patient  is  still  upon  the  operating  table.  Some 
surgeons  prefer,  instead  of  this,  to  give  urotropin  beforehand  in  five  or  ten 
grain  doses  three  times  a  day. 

AuTO-iNFECTiON  (AcETONiCMiA). — G.  E.  Brewer  has  reported  a  fatal 
acetonaemia  following  an  operation  for  acute  app)endicitis  {Ann,  Surg., 
Oct.,  1902).  Acetonaemia  is  a  form  of  auto-intoxication  characterized  by 
a  well-marked  sweetish  odor  of  the  breath,  by  delirium,  and  by  a  rapidly 
fatal  coma.  The  odor,  which  is  sometimes  faint  and  scarcely  appreciable, 
and  in  other  cases  strong  enough  to  fill  the  room,  is  that  of  acetone,  and 
is  compared  by  some  persons  to  a  pippin  apple,  and  by  others  to  chloro- 
form. Acteonuria  was  at  first  recognized  only  in  fatal  cases  of  diabetes, 
but  has  now  been  shown  to  occur  in  infectious  fevers,  in  gen- 
eral sepsis,  in  intestinal  fermentation,  and  in  putre- 
factions, etc.  Acetonaemia  constitutes  a  form  of  acid  intoxication, 
or  ** acidosis,*'  which  results  in  a  marked  diminution  in  the  alkalinity  of 
the  blood,  diminishing  its  power  of  absorbing  carbon  dioxide  from  the 
tissues,  so  that  the  clinical  signs  are  due  to  a  carbonic  acid  poisoning  as 
well  as  to  the  acetonaemia. 

The  treatment  employed  in  Brewer's  case  was  the  rational  one  of  the 
abstraction  of  400  cc.  of  blood  followed  by  the  infusion  of  1000  cc.  of  normal 
salt  solution  containing  about  15  gm.  of  pure  bicarbonate  of  sodium,  in 
addition  to  purgatives  by  the  mouth  and  saline  irrigation  by  the  rectum. 
Brewer  gives  the  following  test  for  acetone :  Place  about  20  cc.  of  the  urine 
in  a  small  glass  retort,  heat  over  an  alcohol  flame,  and  condense  the  vapor 
in  a  test-tube ;  then  add  a  small  amount  of  potassium  hydrate  to  render 
the  reaction  alkaline,  after  which  add  four  or  five  drops  of  Gram's  solution 
of  iodopotassic  iodide  and  heat  gently.  If  acetone  is  present  a  strong 
iodoform  odor  will  be  perceived  and  yellow  crystals  will  form  in  the  tube. 

Nervous  SEQUELi©. — ^The  nervous  sequelae  following  an  operation  for 
appendicitis  do  not  differ  in  any  way  from  those  attending  other  grave 
operations.  They  vary  in  character  and  are  more  or  less  intense  according 
to  the  temperament  of  the  individual  and  the  gravity  of  the  disease.  Pro- 
found nervous  disturbances  are  apt  to  arise  after  previous  exhaustion  from 
a  protracted  illness  or  where  there  has  been  undue  excitement  at  the 
prospect  of  surgical  interference,  and  when  the  shock  of  a  grave  operation 
is  added  to  these  factors,  we  need  seek  no  further  to  discover  adequate 
cause  for  nervous  sequelae.  Something  can  be  done  in  the  way  of  prophy- 
laxis to  obviate  these  most  distressing  conditions,  by  calming  the  patient 
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beforehand,  gaining  his  confidence  in  his  physician  and  surgeon,  and  avoid- 
ing detailed  and  picturesque  descriptions  of  the  necessary  surgical  pro- 
cedures in  his  presence.  Whenever  possible,  the  anaesthetic  should  be 
gently  and  quietly  given,  with  the  full  consent  of  the  patient,  and  should 
be  administered  in  his  own  bed  or  in  a  room  adjoining  the  operating  room, 
entirely  undisturbed  by  the  bustling  preparations  for  the  operation.  It 
is  better  to  defer  the  proceedings  than  to  begin  the  anaesthesia  under  com- 
pulsion and  against  struggles.  I  would  also  insist  on  the  importance  of 
making  the  anaesthesia  as  brief  as  possible  in  cases  where  the  patient  shows 
marked  signs  of  nervousness.  Much  can  also  be  done,  according  to  H.  A. 
Hare,  in  the  way  of  prophylaxis  during  the  early  convalescence  by  relieving 
pain  and  securing  some  hours  of  refreshing  sleep  dimng  the  twenty-four 
by  the  administration  of.  hyoscyamine  sulphate  (one-fiftieth  of  a  grain) 
or  even  a  little  morphine  hypodermically. 

Mental  disturbances  have  been  reported,  varying  in  degree  from  slight 
transient  confusion  to  violent  mania,  as  in  a  case  reported  by  G.  G.  Cot- 
TAM  {St,  Louts  Med.  Rev.,  Sept.  15,  1894).  The  patient,  a  farmer's  wife, 
thirty-seven  years  old,  had  an  appendix  removed,  which  was  incarcerated 
by  bands  of  organized  lymph,  and  on  account  of  the  extensive  handling 
of  the  tissues  a  gauze  drain  was  left  in.  On  the  third  day  after,  after  mod- 
erate elevation  of  temperature  and  increase  of  pulse,  **  acute  maniacal 
delirium  with  high  temperature  abruptly  followed,  the  patient  making 
frantic  attempts  to  bite,  scratch,  kick,  and  otherwise  injure  those  who 
tried  to  restrain  her.*'  Death  shortly  closed  the  scene.  W.  H.  Doughty, 
of  Augusta,  Ga.,  related  to  me  the  case  of  a  delicate  girl  about  sixteen 
years  of  age,  who  had  been  worked  hard  at  school,  was  nervous,  worried, 
and  cried  easily.  At  the  operation  for  an  acute  appendicitis  the  appendix 
was  found  swollen,  but  not  perforated,  with  a  few  drops  of  pus  on  its  out- 
side. The  wound  was  drained,  and  the  patient  did  perfectly  well  for  three 
days,  having  no  fever,  when  suddenly  at  two  o'clock  in  the  night,  sixty 
hours  after  the  operation,  she  awoke  screaming  and  in  violent  mania, 
which  continued  imtil  her  death  forty-eight  hours  later.  Her  pulse  rose  to 
160  and  her  temperature  to  105°  F. ;  she  bit  her  mother  on  the  cheek,  and 
fought  and  scratched  all  who  came  in  contact  with  her.  No  peritonitis 
was  found  at  the  postmortem  and  the  area  of  the  wound  was  perfectly 
walled  off  by  the  gauze.  The  symptoms  of  these  two  cases  are  exceedingly 
suggestive  of  an  acetonaemia,  as  observed  by  Brewer,  and  it  is  plain  that 
all  our  cases  of  mental  disturbance  and  mania  following  operation  must 
be  subjected  to  a  more  systematic  investigation  from  this  stand-point. 

A  dry  cough  or  a  hiccough,  trifling  ailments  in  themselves, 
may  cause  extreme  distress  when  associated  with  a  recent  wound,  on 
account  of  the  uncontrollable  contractions  of  the  abdominal  muscles. 
Minute  doses  of  morphine  may  be  necessary  here  to  bring  relief.  The  super- 
ficial use  of  the  actual  cautery  over  the  epigastrum  will  often  stop  the 
hiccough,  and  a  mustard  plaster  over  the  chest  will  sometimes  relieve  the 
cough.    In  a  bad  case  it  is  a  good  plan  to  give  inhalations  of  the  compound 
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tincture  of  benzoin,  prepared  by  pouring  a  pint  of  boiling  water  on 
a  drachm  of  the  drug;  the  vapor  from  this  is  then  inhaled  through  a 
funnel-shaped  tube;  tincture  of  opium  may  be  added  to  it. 

Bronchial  Catarrh. — ^A  bronchial  catarrh  is  best  avoided  by  operating 
in  a  warm  room,  and  by  keeping  the  patient  warm  during  the  preliminary 
preparations,  as  well  as  during  the  operation.  As  little  anaesthetic  as 
possible  should  be  given,  especially  if  ether  is  used.  When  the  condition 
occurs,  the  envelopment  of  the  chest  in  an  extensive  mustard  plaster  has 
been  found  an  effective  agent  in  relief. 

Pleurisy. — A  pleuritis  is  usually  a  sequela  to  the  graver  forms  of 
appendicitis,  such  as  the  perforative  and  the  gangrenous.  It  may  vary 
in  degree  from  a  light  transient  form,  recognized  only  by  the  pain  and  a 
slight  friction  soimd,  to  an  extensive  exudate  filling  the  right  chest  and 
compressing  the  lung,  which  ultimately  becomes  purulent  and  emits  a 
foul  fecal  odor  due  to  the  colon  bacillus.  The  severer  forms  of  pleuritis 
are  often  associated  with  other  suppurative  foci  within  the  abdomen. 
Pleuritis  of  this  description  has  been  particularly  studied  by  L.  Lapeyre 
(Rev.  de  chir.,  1901,  tom.  23),  who,  following  Dieulafoy,  describes  from 
an  etiologic  standpoint  two  distinct  forms  of  pleurisy.  The  first  has  its 
origin  in  a  pyaemic  infection  in  which  the  infecting  organisms  enter  the 
circulation  by  emboli  and  are  carried  to  the  pleura,  where  they  may  cause 
infarcts  similar  to  those  so  well  known  in  the  lungs  and  kidneys.  This 
kind  of  pleurisy  is  very  rare  and  is  associated  with  such  marked  disease 
that  it  has  little  clinical  importance,  most  frequently  gaining  recognition 
on  the  autopsy  table.  The  second  form,  which  is  distinctively  an  appen- 
dical  pleurisy,  is  simply  an  abscess  of  the  pleura  resulting  from  direct 
extension  of  the  infection  through  the  diaphragm  to  the  appendix.  The 
pyaemic  form  occurs  with  equal  frequency  on  either  side,  but  the  appen- 
dical  form  is  always  found  in  the  right  pleura.  Lapeyre  insists  that 
appendical  pleurisy  is  always  preceded  or  accompanied  by  a  focus  of 
suppuration  under  the  diaphragm  (subphrenic  abscess)  of  which  it  is  but  the 
terminus.  He  lays  great  stress  upon  this  fact,  and  holds  that  the  theory 
of  a  propagation  of  the  pleurisy  from  a  septic  focus  at  a  distance  by  means 
of  a  suppurative  lymphangitis,  as  described  by  Piard  and  Dieulafoy, 
must  now,  in  view  of  many  clinical  facts,  be  given  up  {''elk  .  .  . 
mine  la  th^orie  de  la  pleurisie  d  distance  par  lymphangite  pleuro-pari^taW), 

The  symptoms  of  a  right-sided  pleurisy  are :  fever,  quickened 
pulse,  rapid  respiration,  and  often  pronounced  sweats  with  sticking  or 
stabbing  pain  in  the  lower  thorax  or  at  a  point  near  the  shoulder-blade; 
there  are  friction  sounds  in  the  early  stages,  and  later  on,  dulness  on  per- 
cussion, extending  gradually  upward,  even  as  high  as  the  fourth  interspace; 
the  liver  is  frequently  pushed  down,  there  is  tenderness  on  pressure  over 
the  thorax  and  sometimes  oedema  of  the  chest  walls.  A  hollow  needle 
may  be  used  to  make  the  diagnosis  certain.  It  is  important  in  all  such 
cases  to  bear  in  mind  the  likelihood  of  suppuration  within  the  abdomen, 
sometimes  in  the  neighborhood  of  the  ascending  colon,  sometimes  under 
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the  liver  and  almost  always  above  the  liver  and  below  the  diaphragm.  The 
intra-abdominal  focus  of  infection  is  sometimes  so  completly  masked  by 
the  extensive  pleuritic  effusion  that  the  surgeon  may  wholly  fail  to  recognize 
the  source  of  a  purulent  pleurisy  until  he  has  opened  and  evacuated  it. 
It  has  happened  in  a  number  of  instances,  especially  in  children,  that  an 
appendicitis  has  been  recognized  for  the  first  time  after  opening  the  chest 
to  evacuate  the  pleura. 

Treatment.  —  The  best  prophylactic  treatment  consists  in  the 
free  drainage  of  the  retrocolic  abscess,  or  in  the  early  recognition  and 
drainage  of  a  subdiaphragmatic  abscess.  In  the  event  of  the  formation  of 
a  pyaemia  of  the  pleura,  the  surgeon  should  take  prompt  steps  to  secure 
good  drainage.  If  the  accimiulation  is  a  small  one,  an  opening  may  be 
made  in  the  intercostal  space  in  front  of  the  posterior  axillary  fold,  be- 
tween the  seventh  and  eighth  or  the  eighth  and  ninth  ribs,  a  little  external 
to  the  angle  of  the  scapula.  The  incision  should  be  about  two  inches 
long,  just  above  the  rib.  When  the  pleura  is  opened,  it  should  be 
thoroughly  washed  out,   wiped  as  far  as  accessible,  and  then  drained. 

In  cases  in  which  the  collection  in  the  pleura  is  serous  in  nature,  entire 
relief  may  follow  a  simple  aspiration.  Where  there  is  a  considerable  col- 
lection of  pus,  the  better  plan  is  to  resort  at  once  to  the  resection  of  a  rib : 
this  proceeding  gives  abundant  room  to  explore,  to  cleanse,  and  to  drain 
the  infected  space.  As  the  resection  is  done  imder  the  periosteum,  the 
intercostal  vessels  and  nerves  are  not  injured,  and  the  integrity  of  the  rib 
is  restored  after  the  necessity  for  drainage  is  done  away  with.  An  incision 
is  made  over  the  ninth  rib,  rather  posteriorly,  in  order  to  secure  good 
drainage,  as  the  patient  lies  in  bed.  The  costal  periosteum  is  then  divided, 
elevated,  and  peeled  back  from  the  bone  on  all  sides,  the  groove  at  the 
posterior  inferior  stirface  being  included.  After  completing  the  periosteal 
detachment,  the  denuded  bone  is  removed  with  bone  pliers  or  a  small 
chain  saw.  When  the  pleura  is  exposed,  a  hypodermic  syringe  may  be 
used  to  locate  the  pus,  which  is  then  drained  off  slowly  through  a  small 
opening  so  as  to  avoid  syncope.  The  empty  cavity  should  now  be  washed 
thoroughly  clean  of  pus  and  lymph,  great  care  being  taken  not  to  use  undue 
pressure  in  irrigating.  The  next  step  is  to  introduce  a  good-sized  rubber 
drainage-tube,  which  is  kept  from  slipping  out  by  sewing  it  to  the  skin 
with  a  couple  of  silk  sutures.  The  wound  is  then  swathed  in  handfuls  of 
loose  gauze  handkerchiefs,  kept  in  place  by  straps  and  a  bandage.  As  the 
cavity  closes  and  the  discharge  grows  less,  the  condition  of  the  patient 
improves.  If  the  drainage  is  not  satisfactory,  a  counter-opening  may  be 
made  at  a  more  dependent  point  between  the  two  ribs  by  carrying  an 
instnmient  into  the  original  opening  and  using  it  to  push  the  pleura  for- 
ward while  the  operator  cuts  down  on  its  point.  A  rubber  drainage-tube 
may  then  be  inserted  from  one  opening  to  the  other.  This  secondary 
operation  can  be  done  under  cocaine  anaesthesia. 

Lung  Complicatjons. — ^The  subject  of  lung  complications  following 
operations  for  appendicitis  is  one  of  peculiar  interest  to  the  pathologist  as 
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well  as  tx)  the  clinician  and  the  surgeon.  Interest  in  it  began  with  the 
studies  of  the  phenomena  leading  to  the  formation  of  a  thrombus  in  intra- 
vascular coagulation;  phenomena  closely  associated  with  the  name  of 
ViRCHOW,  who  attributed  the  greatest  importance  in  the  process  to  the 
retardation  of  the  blood-current,  and  of  Brucke,  who  drew  especial  atten- 
tion to  the  alterations  taking  place  in  the  walls  of  the  vessels ;  the  interest 
being  further  sustained  by  the  studies  of  Cohnheim  and  of  Eberth-Schim- 
MELBUSCH  on  the  organization  of  the  thrombus.  From  thrombus  to 
embolus  is  a  natural  sequence.  Gerhardt  showed  the  character  of  the 
hemorrhagic  infarct  in  a  paper  entitled  '' Der  hdmorragische  InjarkV 
(Volkmann's  Samml,  kl.  Vortr.  /.  inn.  Med.,  No.  31).  Gussenbauer  dem- 
onstrated that  the  pneumonias  so  often  observed  after  the  release  of  an 
incarcerated  hernia  were  always  embolic  in  origin.  It  has  only  recently 
been  shown,  however,  that  the  pneimionias,  and  also  many  of  the  pleurisies, 
following  operations  of  all  kinds  are  due  to  thrombosis  and  embolism.  For 
a  complete  exposition  of  the  subject  see  Welch's  article  in  AllbuU's  System 
of  Medicine.  A  valuable  article  has  also  been  written  by  A.  Oppenheim, 
utilizing  Sonnenburg's  material,  entitled  '*  Lungenemboilen  nach  chirur- 
gischen  Eingriffen  mit  besonderer  Berucksichtigung  der  nach  Operationen  am 
Processus  Vermiformis  beobachteten''  {Berl.  klin,  Woch.,  Feb.  3,  1902,  p.  94). 

Frequency. — Homer  Gage  {Bost.  Med.  and  Surg.  Jour.,  1907, 
vol.  1 56,  p.  464)  says  that  abscess  of  the  lung  and  pleural 
empyema  are  not  infrequent  sequelae  of  acute  appendicitis,  estimating 
their  frequency  as  two  to  three  per  cent,  of  all  suppurative  cases.  He 
thinks  that  the  sources  of  infection  are  apt  to  be  overlooked  in  these  cases, 
and  that  the  infection  may  spread  by  a  true  metastatic  process.  In  a 
study  of  1000  cases  of  appendicitis,  Sonnenburg  fotmd  lung  complications 
in  5  per  cent.  {Archiv  f.  klin.  Chir.,  1902,  vol.  68,  p.  468).  All  of  these  cases 
were  in  the  public  hospital  at  Moabit,  and  in  this  group  thrombosis  and 
embolism  were  observed  17  times,  while  in  260  cases  occurring  in  Son- 
nenburg*s  priv^ate  hospital  the  same  complications  occurred  19  times. 
According  to  him,  the  discrepancy  between  the  two  sets  of  figures  is  due 
to  the  diflference  in  the  class  of  patients  treated  in  the  two  hospitals.  Louis 
Druais  {Thbse  de  Paris,  1906)  has  collected  12  cases  of  pulmonary  embolism 
with  sudden  death  following  operations  for  appendicitis,  and  16  cases  of 
the  milder  form  of  embolism.  He  considers  pulmonary  embolism  more 
frequent  in  the  appendicitis  cases  which  are  complicated  by  an  abscess 
or  adhesions ;  the  diagnosis  is  apt  to  be  confused  with  lung  complications 
due  to  the  anaesthetic.  Of  the  milder  forms,  that  is  to  say,  those  not  rapidly 
fatal,  the  more  serious  are  those  emboli  which  become  septic. 

Etiology  . — A  pulmonary  embolus  following  an  opemtion 
on  the  vermiform  appendix  is  a  sequela  to  a  thrombus  previously  formed 
in  the  pelvic  or  femoral  veins.  Small  emboli  may  form  in  the  vessels  of 
Retzius  which  traverse  the  outer  surface  of  the  caecum  and  enter  the  lum- 
bar veins ;  it  is  also  possible  for  an  embolus  to  pass  into  the  heart  by  the 
portal  anastomosis  with  the  cava.     For  practical  purposes,  however,  the 
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sole  source  of  pulmonary  emboli  lies  in  the  tributaries  of  the  common  iliac 
veins.  The  pathologic  chain,  whose  last  link  is  the  pulmonary  arterial 
branches  of  the  lung,  consists  of  the  following  individual  links :  a  n 
appendicitis,  an  operation,  the  formation  of  a 
thrombus  in  the  adjacent  veins,  the  detachment 
of  the  thrombus,  its  journey  through  the  iliac 
veins  and  upward  through  the  vena  cava  into  the 
right  heart,  its  transit  through  the  auricle  and 
ventricle  into  one  of  the  pulmonary  arteries  out 
into  the  lung,  where  it  lodges  as  an  embolus  which 
gives  rise  to  a  hemorrhagic  pulmonary  infarct. 
Cases  of  embolism  without  operation  are  almost,  if  not  quite,  unknown. 

Symptoms  . — ^The  attack  comes  on  in  one  to  four  weeks  after  the 
operation,  and  it  may  come  on  when  the  patient  is  first  up  and  about, 
being  especially  apt  to  occur  during  some  act  of  exertion,  especially  strain- 
ing at  stool.  The  patient  feels  a  severe  pain  in  the  pelvis  due  to  the  detach- 
ment of  the  thrombus,  or  in  the  back  or  shoulder  from  the  lodgment  of  the 
embolus.  The  pulmonary  pain  then  increases  in  intensity,  and  there  is 
evidence  of  air  hunger,  the  patient  becoming  cyanotic  or  lead-colored, 
while  the  respiration  is  embarrassed  and  rapid.  There  is  great  mental 
distress  and  apprehension  with  profuse  sweating  and  sometimes  vomiting, 
the  heart  becomes  feeble  and  irregular  in  action,  and  the  pulse  is  small  and 
quickened  to  as  much  as  140  a  minute,  or,  it  may  be,  disappears  altogether. 
As  a  rule,  there  is  slight  elevation  of  temperature,  but  the  fever  is  not 
usually  high  and  never  runs  the  course  of  an  ordinary  pneumonia.  There 
is  pain  in  breathing  and  a  slight  pleuritic  exudate  may  be  noted.  After 
a  day  or  two,  when  the  infarct  has  formed,  there  is  characteristic  bloody 
sputum,  a  few  cubic  centimetres  at  a  time.  The  thorax  is  sometimes 
excessively  sensitive,  even  to  the  stethoscope,  which  reveals  rales  and 
an  absence  of  the  regular  respiratory  sounds. 

Diagnosis . — A  pulmonary  embolism  may  be  mistaken  for  a  pleurisy  on 
account  of  the  intense  stabbing  pain  in  the  chest,  associated  with  embarrassed 
respiration  and  a  moderate  elevation  of  the  temperature.  There  can  be  no 
doubt,  as  shown  by  G.  B.  Miller  {Amer.  Med.,  1902,  vol.  4,  p.  173)  and  by 
Drums,  that  most  of  the  so-called  pleurisies  which  follow 
abdominal  operatinos  are  due  to  emboli  of  medium 
size.  The  diagnosis  of  an  embolus,  however,  can  be  made  by  noting  the 
cardiac  embarrassment,  the  quickened  respiration  and  pulse,  with  sHghtly 
increased  dulness  on  percussion,  and,  later,  signs  of  hepatization.  The 
fever,  as  stated,  is  slight,  and  is  never  pneumonic  in  type.  The  character- 
istic bloody  sputum  from  the  infarct  appears  in  twenty-four  hours.  Slight 
attacks  are  often  recognized  by  their  tendency  to  repetition.  There  is  no 
doubt  that  if  close  attention  is  paid  to  all  complaints  referred  to  the  thorax, 
the  diagnosis  of  embolism  will  be  made  much  more  often  in  the  future. 

Treatment.  —  Much  may  undoubtedly  be  done  in  the  way  of 
prophylaxis  by  avoiding  all  injury  to  the  pelvic  veins  in  the  course  of  the 
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operation  on  the  appendix.  If  an  adherent  appendix  crosses  the  iliac  vein, 
it  will  often  be  better  to  strip  the  inner  coats  of  the  appendix  out  of  the 
outer  coats,  so  as  to  avoid  injuring  the  vein.  Especial  care  must  be  taken 
to  avoid  the  formation  of  the  parent  thrombus;  if,  however,  a  thrombus 
is  known  to  have  formed,  all  active  exertion  or  straining,  especially  at 
stool,  must  be  sedulously  avoided.  After  the  embolic  attack  the  patient 
must  be  kept  as  nearly  as  possible  in  absolute  rest,  if  necessary  with  the 
head  and  shoulders  elevated.  Small  hypodermic  doses  of  morphine 
repeated  at  intervals  do  much  to  compose  the  mind  and  quiet  the  action 
of  the  heart.  As  pointed  out  long  since  by  Gerhardt,  digitalis  is  dangerous 
and  should  never  be  given.  The  responsibility  of  the  physician  is  height- 
ened when  the  patient  has  had  one  attack;  he  must  then  guard  with  the 
utmost  care  against  the  slightest  exertion,  insisting  upon  complete  quiet 
and  absolute  rest  until  the  infarcts  are  absorbed  and  all  thrombi  organized 
or  absorbed.  Oxygen  should  be  administered  to  supplement  the  need 
created  by  the  diminished  area  of  aeration;  dry  cups  applied  over  the 
pleura  are  valuable  to  relieve  pain.  The  pulmonary  infarct  tends  to  heal 
rapidly,  and  needs  no  other  treatment  than  the  avoidance  of  infection  by 
the  respiratory  channel ;  to  this  end  care  should  be  taken  to  avoid  raising 
any  dust  in  the  room,  and  on  windy  days  to  prevent  its  entrance  from  the 
outside.  As  a  rule,  general  improvement  takes  place,  and  the  patient 
passes  in  a  few  days  or  weeks  to  complete  recovery,  but  it  is  always  possible 
that  death  may  close  the  distressing  scene. 

Intestinal  Fistula. — A  fecal  fistula  is  one  of  the  commonest  sequelae 
to  an  operation  for  appendicitis,  especiallj^  when  the  disease  has  advanced 
to  suppuration  or  gangrene.  Fowler  observed  6  cases  in  169  operations 
on  appendicitis  (Ann.  Surg.,  May  18,  1894);  Van  Lennep  gives  6  in  118 
operations.  M.  F.  Porter  noted  8  instances  of  fistula  persisting  for  four 
months  or  longer  after  incision  and  drainage,  out  of  187  operations  {Anier. 
Jour.  Med.  Set.,  Dec,  1893).  E.  Muhsam  {Mitt.  a.  d.  Grenzgeb.  der  Med.  u. 
Chir.,  1903,  vol.  II,  284)  notes  78  cases  of  fistula  occurring  in  Sonnenburg's 
practice  in  a  series  of  441  operations  for  appendicitis,  while  in  a  further 
study  of  81 5  cases,  immediately  following  those  just  cited,  there  were  only  54 
fistulas,  showing  a  difference  of  6.6  per  cent,  in  contrast  to  16.3 ;  an  improve- 
ment of  almost  10  per  cent.,  attributable  in  part  to  increasing  experience  and 
greater  skill  of  the  surgeon,  and  in  part  to  better  judgment  among  physi- 
cians, who  recognize  the  appendicitis  earlier  than  formerly  and  send  their 
patients  more  promptly  for  operation.  It  should  be  noted  that  three  of 
these  fistulas,  one  of  which  was  vesical,  were  not  post-operative. 

The  fistulas  which  originate  spontaneously  through  the  discharge  of  an 
abscess  onto  the  skin  surface  have  been  already  discussed  (Chap.  XVII)  and 
I  desire  to  speak  here  only  of  those  which  occur  as  sequelae  to  operation.  Fis- 
tulas of  this  kind  vary  from  those  which  are  extremely  minute,  secreting  not 
more  than  a  drop  or  two  per  diem  of  a  purulent  and  watery  fluid,  to  those  with 
a  freer  secretion  of  thin  fecal  matter  and  bubbling  gases ;  or,  it  may  be,  the 
entire  alvine  evacuation,  short-circuiting  the  caecum,  escapes  by  this  route. 
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The  external  opening  of  the  orifice  may  be  single  or  multiple;  or, 
occasionally,  it  may  be  cribriform.  After  traversing  the  abdominal  wall 
the  fistula  may  open  into  the  appendix  directly,  or  into  the  colon  at  the 
base  of  the  appendix,  or  into  the  colon  or  caecum  at  some  point  above  the 
base,  or,  in  rare  instances,  into  the  ileum.  Blind  fistulas  are  rarely  seen. 
SoNNENBURG  mentions  a  fistula  (not  post-operative)  in  which  a  communi- 
cation had  formed  between  the  caecum  and  a  pocket  containing  fecal  con- 
cretions. In  this  case  the  appendix  had  sloughed  off  and  left  a  perforation 
opening  into  the  bowel  at  the  base  of  the  appendix,  while  the  surrounding 
reactive  peritonitis  had  been  able  to  build  up  a  w^all  of  adhesions  dense 
enough  to  shut  off  the  peritoneal  cavity,  as  well  as  any  other  route  by  which 
the  infectious  material  might  be  discharged.  Such  blind  fistulas  are 
occasionally  met  with  as  a  disagreeable  surprise  in  interval  operations. 

Our  surgeons  ought  to  distinguish  carefully  between  a  fistula  and  a 
slow-healing  sinus  in  which  there  is  no  communication  with  the  bowel  at 
the  base.  A  sinus  is  nothing  but  a  pocket,  kept  from  healing  by  some 
foreign  body,  as  a  ligature  or  a  concretion,  or  by  the  devitalized  tissues  of 
its  walls,  w^hile  a  fistula  must  be  a  through-and-through  communication 
between  the  intestinal  tract  and  the  surface  of  the  body.  1  do  not  speak 
here  of  fistulas  between  the  adherent  vermiform  appendix  and  the  adjacent 
caecum  or  the  ileum,  nor  of  fistulas  opening  into  the  vagina  or  the  bladder. 

Etiology  . — A  fistula  rarely  follows  an  ideal  operation  in  which 
the  amputation  of  the  appendix  has  been  made  in  sound  tissues  and  fol- 
lowed by  a  satisfactory  suturing  of  the  opening.  The  causes  of  fistula  are 
most  commonly  to  be  found  in  the  conditions  imposed  upon  the  operator 
by  the  nature  of  the  disease ;  for  example,  they  occtir  of tenest  when  it  has 
been  possible  only  to  incise  an  abscess,  leaving  behind,  from  necessity,  the 
perforated,  sloughing,  or  gangrenous  appendix.  The  simplest  forms  of 
fistula,  in  which  there  is  no  fecal  discharge,  are  apt  to  occur  when  the 
perforation  takes  place  either  at  the  tip  of  the  appendix  or  somewhere  in 
its  course  beyond  the  base.  A  fistulous  tract  is  sometimes  kept  open  by 
a  foreign  body,  such  as  a  fecal  concretion  which  has  escaped  from  the 
appendix  and  lies  in  the  iliac  fossa,  or  by  a  silk  ligature  hurriedly  applied 
to  the  base  of  the  appendix  in  an  abscess  case.  In  a  case  of  Porter's 
{Amer.  Jour,  Obstet.,  1902,  p.  688)  an  abscess  had  been  incised  and  drained, 
leaving  a  sinus,  and  whenever  it  closed,  the  patient,  a  little  boy,  had  a 
fresh  attack  of  pain  only  relieved  by  its  spontaneous  reopening.  On  open- 
ing the  abdomen  a  large  fecal  concretion  was  found  in  an  appendix  entirely 
detached  from  the  bowel.  In  several  of  Sonnenburg's  cases  the  fistula 
was  due  to  tubercular  disease  of  the  appendix ;  in  two  out  of  five  there  was 
a  lung  affection  as  well.  This  possibility  should  always  be  borne  in  mind 
when  a  fistula,  secreting  a  thin  fluid,  remains  persistently  open  without 
apparent  cause.  A  careful  physical  examination  of  the  chest,  as  well  as 
of  the  secretions  of  the  fistula,  may  illuminate  the  diagnosis. 

A  fistula  is  particularly  apt  to  follow  an  excision  of  one  of  those  old 
inflamed  appendices  foimd  lying  behind  or  to  the  outside  of  the  caecum. 
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and  so  densely  adherent  that  any  attempt  to  dig  the  organ  out  of  its  bed 
is  almost  sure  to  be  accompanied  by  the  rupture  of  the  outer  coats  of  the 
bowel ;  such  an  occurrence,  possibly  not  recognized  at  the  time,  may  be 
followed  by  the  sloughing  of  the  remaining  thin  septum,  and  the  escape 
of  the  contents  of  the  bowel.  It  is  evident  that  the  occurrence  of  such  an 
tmtoward  sequela,  interrupting  recovery  and  retarding  convalescence,  is 
always  due  to  imperfect  technic ;  that  is  to  say,  to  a  technic  which  while 
it  may  have  been  necessarily  imperfect  under  the  conditions  imposed  upon 
the  surgeon,  would  yet  have  been  better,  perhaps  even  ideal,  had  the  patient 
been  seen  before  the  existence  of  the  complications.  In  a  bad  case,  how- 
ever, where  the  operation  is  done  upon  an  indicatio  viialis,  the  surgeon 
may  be  well  content  if  he  saves  life,  whatever  disagreeable  concomitants 
go  with  the  purchase. 

Treatment . — Prophylaxis  is  perhaps  the  most  important  element  in 
the  treatment  of  fistula,  because  so  much  can  be  done  to  avoid  a  result  so 
annojang  to  the  surgeon,  and  a  source  of  great  mental  disquietude  to  the 
patient.  Pari  passu  as  appendicitis  is  recognized  and  operated  upon  in  the 
earliest  stages  of  the  disease,  that  is  to  say,  before  the  formation  of  an  abscess, 
is  fistula  unlikely  to  occur.  As  long  as  abscess  cases,  especially  neglected 
ones,  continue  to  be  incised  and  drained,  just  so  long  will  fistulas  continue 
to  soil  the  dressings.  Kocher's  plan  of  making  a  separate  incision  a  few  days 
after  opening  and  draining  the  abscess  in  order  to  discover  and  remove  tlie 
appendix,  will  lessen  the  frequency  of  fistulas  in  the  suppurating  cases.  A  fis- 
tula will  never  arise  in  a  simple  case  if  fine  silk  sutures  are  used  for  the  bowel, 
while  catgut  is  employed  only  in  tying  off  the  mesentery.  When  the  appen- 
dix is  simply  ligated  and  amputated  in  an  abscess,  formalin  or  chromicized 
catgut  ought  to  be  used.  Surgeons  w411  reduce  their  percentage  of  fistulas  if 
they  take  great  care  to  excise  well  into  the  sound  tissues,  and  then  sew  up 
the  bowel  opening  wHth  mattress  sutures,  using  fine  silk  and  a  fine  needle 
and  burying  the  wound  under  one  or  two  layers  of  sero-serous  sutures. 
I  have  never  seen  the  fine  silk  sutures  give  rise  to  any  after-disturbance. 

A  serious  form  of  fistula,  namely,  that  arising  from  the  rupture  of  the 
outer  coat  of  the  caecum  or  ascending  colon  in  the  enucleation  of  a  densely 
adherent  appendix,  will  be  avoided  by  following  the  plan  of  first  detaching 
the  appendix  from  the  bowel  at  its  base,  then  incising  the  peritoneal  and 
longitudinal  muscular  coat  along  its  dorsum,  and  finally  stripping  the 
appendix  out  of  its  bed  inside  its  circular  coat  and  with  its  mucosa,  leax-ing 
the  bowel  untouched  (see  Chap.  XVII).  If  this  is  done,  a  fistula  will  rarely 
ever  be  seen  after  an  interval  operation. 

In  the  case  of  a  post-operative  fistula  of  doubtful  etiology  it  is  well  to 
explore  it  w4th  a  little  crochet  hook,  and  if  there  is  a  ligature  at  the  bottom 
to  draw  it  out.  It  is  well  also  to  keep  all  abscess  cavities  widely  open,  and 
wash  them  out  vigorously  so  as  to  remove  any  foreign  body.  Where  the 
csecal  wall  about  the  base  of  the  appendix  seems  likely  to  break  dowTi,  it 
is  a  good  plan  to  draw  the  omentum  dowTi  over  the  affected  area  and  suture 
it  there  at  the  base  of  the  appendix  (Soxxenburg). 

Digitized  by  VjOOQIC 


POST-OPERATIVE  SEQUELiE  38» 

MuHSAM  {Mitt,  a.  d.  Grenzgeb.  der  Med.  u.  Chir.,  1900,  vol.  5,  p.  iii) 
conveniently  divides  fistulas,  from  a  clinical  stand-point,  into  those  in 
which  the  discharges  are  purulent  and  those  in  which  there  is  leakage  of 
fecal  matter.  Out  of  441  case  of  appendicitis  in  the  Moabit  Hospital  and 
in  the  private  practice  of  Sonnexburg  and  Hermes,  fistula  occurred  77 
times.  Of  25  operative  cases  in  which  the  discharge  was  purulent  or  serous, 
closure  of  the  fistula  occurred  in  all  but  three ;  secondary  operations  were 
done  in  10  instances.  There  were  no  deaths.  Out  of  49  operative  cases 
having  fecal  discharge  30,  or  about  62  per  cent.,  had  complete  closure  of 
the  fistula.  Seven  were  improved  as  a  result  of  operation  but  were  left 
TOth  a  small  fistula  and  12  died.  There  were  3  cases  of  spontaneous  fistula 
among  the  77.  The  causes  of  death  in  the  1 2  fatal  cases  were :  three  times, 
tuberculosis;  once  (probably),  post-operative  hemorrhage;  six  times, 
peritonitis,  recognized  in  part  at  the  time  of  the  operation;  once,  ileus; 
once,  progressive  weakness. 

Fistula  (even  in  aggravated  cases)  tends  to 
spontaneous  recovery  in  such  a  remarkable  way, 
even,  it  may  be,  after  weeks  and  months,  that  the 
expectant  plan  of  treatment  should  always  be  the 
first  thought  of  the  surgeon.  G.  W.  Perkins  had  a  case 
where  for  two  weeks  all  the  faeces  were  discharged  by  the  wound,  but  in 
the  fourth  month  a  complete  recovery  had  taken  place.  T.  W.  Harvey, 
of  Orange,  N.  J.,  had  a  curious  case  in  which  a  fistula  closed  after  a  few 
days,  and  then  opened  again  to  give  exit  to  a  large  round-worm,  after 
which  it  closed  definitely.  On  the  other  hand,  a  case  of  Gage's  ran  seven 
years  and  then  recovered. 

After  an  operation  in  which  there  is  reason  to  anticipate 
a  fistula,  it  is  best  to  avoid  a  tight  packing  in  suturing  the  wound. 
It  is,  further,  a  matter  of  urgent  importance  to  avoid  interfering  with  the 
delicate  granulations  which  form  and  tend  so  rapidly  to  blockade  any 
preternatural  openings;  by  such  means  alone  can  nature  cure  the  ill;  if 
these  are  repeatedly  broken  down  through  a  meddlesome  and  mistaken 
zeal,  a  fistula  may  even  be  created  where  none  would  otherwise  have 
occurred.  The  first  complete  change  of  the  dressings  may  take  place  after 
five  days  or  a  week,  as  in  other  abdominal  suppurative  conditions;  the 
outer  layers  of  gauze  which  soak  up  the  secretions  on  the  skin  surface  being 
removed  constantly  in  the  mean  time. 

The  patient  in  danger  of  acquiring  a  fistula  ought  to  receive  only  a  mini- 
mimi  amount  of  food,  and  live  as  much  as  possible  on  albumin  water.  The 
bowels,  if  quiet,  should  be  opened  by  a  rectal  enema  consisting  of  a  few  ounces 
of  oil,  after  five  or  six  days.  As  long  as  the  fistula  is  discharging,  the  wound 
should  be  kept  widely  open,  more  widely  at  the  top  than  at  the  bottom,  and 
the  surface  frequently  cleansed  by  the  attendant  applying  fresh  gauze  in 
the  form  of  loose  fluffy  napkins.  The  surrounding  skin  should  be  protected 
from  the  irritating  discharges  by  first  carefully  drying  and  then  anointing 
freely  with  a  stiff  paste  of  oxide  of  zinc  or  an  ointment  of  salicylate  of  zinc. 
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In  bad  cases  of  fistula,  hydropathy  affords  a  treatment  of  the 
utmost  value  during  the  early  stages  of  granulation.  By  this  method  the 
wound  is  kept  continually  bathed  by  the  circumambient  water  and  thus 
kept  clean;  the  closure  goes  on  with  surprising  rapidity,  and  greatly  to 
the  satisfaction  of  the  patient.  If  the  patient  can  stand  it,  he  does  best 
kept  in  this  bath  for  the  entire  day,  with  shoulders  and  chest  w^ell  wrapped 
and  protected;  a  weaker  patient  may  remain  one  to  two  hours  at  a  time, 
each  morning  and  evening.  After  removal  from  the  bath,  a  vigorous  rub, 
a  warming  drink,  and  a  comfortable  bed  induce  an  enviable  state  of  bten- 
Hre.  In  my  private  hospital  I  have  such  a  bath  arrangement  installed  in 
a  room  adjacent  to  a  bath-room,  where  the  supply  and  discharge  pipes 
for  attachment  to  the  tub  when  needed  are  conducted  along  the  wall  under 
the  skirting-board;  in  the  bath-room  there  is  a  large  gas  heater  with  a 
thermostat  which  acts  upon  the  coils  of  water  pipes  by  which  the  water 
is  discharged  at  a  constant  temperature  of,  say,  102°  F.  in  a  slow  stream 
into  the  bath-tub,  if  possible  directly  over  the  wound ;  the  outflow  going 
on,  of  course,  at  the  same  rate.  By  this  means  a  continuous  temperature 
is  easily  maintained  and  the  wound  has  the  advantage  of  a  constantly 
changing  water  dressing,  while  the  patient  has  the  comfortable  assurance 
of  perfect  cleanliness. 

The  closure  of  a  fistula  by  operation  may  vary  all  the  way  from  a  pro- 
cedure which  is  comparatively  easy  (in  skilful  hands)  to  one  of  the  utmost 
difficulty.  If  there  is  more  than  one  opening  on  the  skin  surface,  it  is  best 
to  do  a  preliminary  operation  by  slitting  up  the  skin  so  as  to  establish  a 
single  orifice  which  leads  directly  to  the  fistulous  tract,  in  this  way  getting 
rid  of  the  undermined  infected  area.  Such  cases  which  seem  most  difficult 
at  first  sight  may  prove  comparatively  easy  in  the  end.  If  the  skin  is  much 
excoriated  an  effort  should  be  made  to  heal  it  by  protecting  it  with  a  stiff 
bland  salve  and  keeping  it  clean.  The  bowels  should  be  well  evacuated 
and  the  stomach  emptied  before  the  operation.  If  the  fistula  leads  directly 
down  to  an  appendix  w^hich  is  only  slightly  adherent,  the  operation  presents 
but  Httle  more  difficulty  and  danger  than  the  ordinary  interval  operation. 
Halsted  deals  with  the  fistulous  orifice  by  surrounding  it  with  a  purse- 
string  suture,  which  is  then  tied,  closing  the  opening;  the  suture  is  left 
long  enough  to  serve  as  a  tractor,  making  tense  the  sinus,  and  so  marking 
it  out,  while  the  operator  carries  his  dissection  inward  toward  the  objective 
point,  the  intestinal  opening.  Another  plan  is  to  stuff  into  the  sinus  a  nar- 
row strip  of  iodoform  gauze  which  serves  to  plug  the  opening,  the  operator 
then  depending  upon  the  rigid  canal  as  his  guide. 

In  a  simple  fistula  the  operator  may  excise  the  adjacent  abdominal 
scar  tissue,  including  the  fistulous  orifice,  and  so  carr)*-  the  dissection 
inward  to  the  bowel;  at  the  same  time  it  is  kept  as  close  to  the  fistu- 
lous tract  as  possible  until  the  bowel  is  reached.  The  intestinal  end  of 
the  fistula  is  then  excised  in  the  sound  tissues  of  the  bowel,  and  sewed 
up  with  fine  silk  mattress  sutures  taking  in  all  layers  down  to  the  mucosa, 
a  continuous  sero-serous  suture  being  applied  above  these  for  security. 
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The  parietal  wound  is  then  closed,  down  to  an  opening  the  size  of  a 
little  finger,  which  is  left  with  a  small  drain  for  a  few  days  for  security. 

In  difficult  cases,  if  the  fistulous  tract  is  a  long  one  walled  in  by 
adherent  intestines  and  caecum,  it  is  not  safe  to  try  the  simple  plan  of 
excision,  for  there  is  great  risk  of  injuring  the  adjacent  bowel  by  working 
in  the  dark.  Under  these  circumstances  it  is  best  to  carry  the  skin  incision 
completely  around  the  old  scar,  including  the  fistulous  orifice,  and  to  enter 
the  abdominal  cavity  at  a  distance  above  and  below  the  fistulous  area. 
This  gives  a  chance  to  study  carefully  the  extent  of  the  involvement  of  the 
adjacent  intestines,  which  can  then  be  dissected  free,  together  with  the 
omentum;  after  this  the  fistulous  area  is  gradually  isolated  from  end  to 
end  by  working  backward  with  a  blunt  dissection  needle.  The  bowel  is 
then  lifted  out  onto  the  skin  surface,  the  fistula  is  excised,  and  the  opening 
closed  by  suture. 

The  extent  of  a  difficult  operation  for  post-operative  fistula  will  be 
realized  by  consulting  the  description  given  by  W.  W.  Keen  in  the  Medical 
News,  December  lo,  1892. 

An  imusual  instance  of  a  permanent  fecal  fistula  of  the  small  intestine 
following  the  opening  of  an  abscess,  which  was  treated  with  great  surgical 
skill,  is  that  of  G.  W.  Perkins,  of  Ogden,  Utah  (Ann.  Surg.,  1896,  vol.  24, 
p.  726).     (**The  Vermiform  Appendix  and  its  Diseases,*'  p.  679.) 

SoNNENBURG,  in  a  case  of  fistula  of  the  small  intestine  in  the  neighbor- 
hood of  the  caecum,  attempted  to  relieve  the  difficulty  by  resecting  the 
affected  part  of  the  ileum  and  joining  the  ends  by  means  of  a  Murphy 
button.  The  patient,  however,  unfortimately  died  from  the  progressive 
peritonitis  which  had  begun  at  the  time  of  the  operation.  The  fistula  in 
this  case  was  noticed  three  days  after  the  operation,  when  fecal  matter 
was  found  in  the  dressings;  three  days  later  the  patient  died. 

When,  owing  to  the  density  of  the  adhesions,  the  extensive  cicatrices, 
or  the  immobility  of  the  bowel,  fistulas  cannot  be  closed,  several  plans  of 
treatment  come  up  for  consideration.  The  whole  mass  may  be  resected, 
as  in  cancer,  actinomycosis,  or  ileocaecal  tuberculosis,  and  the  sound  end 
of  the  ileimi  above  the  disease  joined  to  the  sound  end  of  the  ascending 
colon  beyond  the  disease.  In  cases  in  which  the  disease  cannot  be  extir- 
pated, the  ileum  may  be  anastomosed  into  the  ascending  or  transverse 
colon,  and  this  may  be  done  as  a  simple  anastomosis,  or  the  entire  diseased 
area  may  be  excluded  from  the  continuity  of  the  intestinal  area  by  ampu- 
tation and  closure  by  suture  of  both  ileum  and  colon.  The  **  ventilated 
opening*'  which  V.  Baracz  has  shown  to  be  necessary  for  the  excluded 
bowel  (Archiv  f.  klin.  Chir,,  vol.  58)  may  be  provided  by  the  fistula. 

Von  Eiselsberg  {Archiv  f.  klin.  Chir.,  1898,  vol.  56,  p.  22),  under  the 
title  *'  Ueber  die  Behandlung  von  Kotfisieln  und  Stricturen  des  Darmkanales 
mittelst  der  iotalen  Darmausschaltung,''  reports  a  case  where  the  incision 
of  a  perityphlitic  abscess  resulted  in  the  formation  of  an  anus  preternaturalis 
ccBcalis.  A  coeliotomy  was  done  to  heal  this  condition,  but  on  account  of 
the  extensive  adhesions  of  the  caecum,  as  well  as  of  the  coils  of  the  small 
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intestine  themselves,  neither  resection  nor  total  exclusion  of  the  bowel 
cotdd  be  done ;  total  exclusion  was  impossible,  as  the  operator  could  not 
determine  which  was  the  distal  end  and  which  the  proximal  end  of  the 
ileum.  Under  these  circumstances  he  did  a  lateral  ileocolostomy.  By 
this  means  the  anus  preternaturalis  was  converted  into  a  fecal  fistula. 
Inasmuch  as  this  continued  to  discharge  freely,  a  second  operation  was 
performed  seven  weeks  after  the  first,  when  the  diseased  portion  of  the 
bowel  was  divided  from  the  remaining  sound  tissue,  and  the  ends  sewed 
up  sausage  fashion,  four  lumina,  two  caecal  and  two  iliac,  being  closed  in 
this  way.  This  operation  was  followed  by  a  perfect  recovery.  The  whole 
illness  lasted  about  eight  months.  In  a  favorable  case  an  end-to-end 
anastomosis  of  the  ileum  into  the  ascending  colon  might  be  done. 

Urinary  Fistula. — A  urinary  fistula  is,  fortimately,  of  rare  occurrence 
after  an  operation  for  appendicitis.  A  case  of  this  kind,  which  was,  in  all 
probability,  a  wound  of  the  ureter,  is  reported  by  C.  A.  Powers  {Med. 
News,  1899,  vol.  75,  p.  247). 

MuHSAM  reports  the  case  of  a  vesical  fistula  in  a  man  twenty-eight 
years  old,  who  in  the  course  of  a  third  relapse  in  appendicitis  acquired  a 
perforation  into  the  bladder.  This  was  followed  by  the  discharge  of  large 
amoimts  of  pus  in  the  urine  which  also  contained  gas  and  had  a  foul  odor. 
The  appendix  was  released  from  its  adhesions  and  removed  with  the 
utmost  difficulty,  but  the  point  of  perforation  could  not  be  foimd ;  cystitis 
continued,  but  after  two  months  the  patient  appeared  to  be  well  again, 
until,  later  on,  the  urine  became  turbid  again  and  contained  plant 
cells  and  undigested  fibres,  and  showed  a  connection  between  the  caecum, 
which  had  been  shelled  out  close  to  the  bladder,  and  the  bladder  itself. 
About  a  year  after  the  first  operation  a  median  incision  was  made,  when 
the  last  loop  of  the  ileum  ascending  to  the  caecum  was  foimd  intimately 
adherent  to  the  bladder  by  adhesions  which  could  not  be  separated  without 
great  danger  to  both  bowel  and  bladder.  An  anastomosis  was  then  made 
between  the  ileum  and  the  upper  part  of  the  caecum,  in  the  hope  of  divert- 
ing the  fecal  current  from  the  fistula.  The  patient  improved  remarkably, 
the  urine  became  clearer,  and  he  seemed  to  be  quite  well  except  for  the 
fact  that  the  Murphy  button,  used  in  making  the  anastomosis,  failed  to 
pass  out.  The  X-ray  showed  the  button  lying  over  the  right  sacro-iliac 
synchondrosis,  where,  however,  it  seemed  to  create  no  disturbance. 

Skin  Affections. — I  have  found  but  one  instance  in  literature  in 
which  appendicitis  was  followed  by  dermatitis. 

Acute  Yellow  Atrophy  of  the  Liver. — A  case  of  this  condition 
occurring  as  a  sequel  to  the  removal  of  the  appendix  under  chloroform 
anaesthesia  is  reported  by  M.  Ballin  (Ann.  Surg,,  1903,  vol.  37,  p.  362). 
The  patient,  who  was  a  brassworker,  twenty  years  old,  had  three  typical 
attacks  of  appendicitis  and  was  operated  upon  during  the  third,  when 
the  appendix  was  found  adherent,  friable,  and  covered  with  fibrinopuru- 
lent  exudate.  It  was  removed  and  the  stump  touched  with  carbolic  acid, 
but  it  was  impossible  to  cover  the  stump,  as  the  thread  cut  through  the 
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infiltrated  tissue.  The  abdomen  was  closed  without  drainage,  the  whole 
operation  being  under  ether  narcosis.  Two  days  later,  when  the  tempera- 
ture and  pulse  were  normal,  slight  jaundice  of  the  skin  and  conjunctiva 
were  observed.  At  the  end  of  another  two  days  the  jaundice  increased, 
being  accompanied  by  greenish  vomiting  and  deliriimi.  The  next  day 
the  jaundice  was  still  worse,  the  delirium  became  noisy,  with  intervals  of 
coma,  and  the  vomited  matter  was  black.  These  symptoms  increased,  the 
stools  and  urine  became  involuntary,  and  the  delirium  extremely  violent. 
The  jaundice  deepened  to  a  dark  brown  color,  when  venesection  and  intra- 
venous infusions  were  tried,  after  which  there  was  a  gradual  improvement 
and  finally  complete  recovery.  Six  days  after  operation  the  urine  contained 
albumen,  casts,  bile,  and  crystals  of  leucin  and  tyrosin. 

Another  instance  of  liver  degeneration,  found  at  autopsy  following 
the  removal  of  a  gangrenous  appendix  in  a  boy  of  twelve,  has  been  reported 
by  P.  Hebert  and  R.  Dupont  from  Broca*s  service  {Rev.  des  mal,  de 
Venfance,  1906,  p.  413).  In  this  case  there  was  a  gangrenous  appendicitis 
in  an  abscess  behind  the  caecum  in  the  right  flank.  The  abscess  did  not 
extend  as  high  as  the  liver.  The  patient  died  at  the  end  of  thirty  hours, 
and  at  the  autopsy  the  liver  was  found  completely  degenerated. 

Bayard  Holmes  reports  two  similar  cases  of  acute  yellow  atrophy  of 
the  liver  occurring  in  young  women  {''Four  Clinical  Notes  an  Appendicitis,'' 
Chicago,  1904,  p.  17),  in  which  the  symptoms  preceding  death  were,  he 
says,  ** comparable  only  to  acute  yellow  atrophy." 

Intestinal  Obstruction. — An  ileus  is  an  obstruction  of  some  portion 
of  the  lower  alimentary  tract  interfering  with  the  passage  of  the  intestinal 
contents.  The  term  ileus,  now  commonl)''  used  by  surgeons  to  denote 
an  anatomic  condition,  more  properly  refers  to  the  severe  twisting,  colicky 
pain  which  is  the  characteristic  sign  of  the  aflFection. 

Etiology  . — The  obstruction  which  produces  an  ileus  may  arise 
from  a  ntunber  of  causes,  such  as  a  volvulus  or  twisting 
of  the  bowel,  following  an  injury;  adhesions 
between  loops  of  bowel  and  strictures  within  the 
lower  abdomen;  the  slipping  of  a  loop  of  bowel 
underneath  a  peritoneal  band,  resulting  from  an 
old  peritonitis;  the  incarceration  of  a  loop  of 
bowel  under  other  adherent  loops,  or  under  an 
adherent  omentum,  or  an  attached  or  twisted 
appendix.  Intestinal  obstruction  occurring  as  a  complication  of 
appendicitis  is  of tenest  due  to  sharp  flexures  caused  by  the  numerous 
adhesions  at  the  terminal  portions  of  the  ileum,  arising  in  the  course  of 
nature's  efforts  to  shut  off  an  infected  area.  When  it  follows  an  operation 
for  appendicitis,  at  a  date  more  or  less  remote,  it  is  apt  to  arise  from  the 
constriction  of  bands  of  adhesions  cutting  across  the  small  intestine. 

Among  all  the  various  causes  of  intestinal  obstruction,  one  of  the  most 
important  is  paralysis  of  the  bowel  from  a  gaseous 
distention.     This  distention  may  be  so  marked  and  the  symptoms 
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of  obstruction  associated  with  it  so  pronounced  that  the  original  disease 
in  the  appendix  is  entirely  masked.  The  obstruction  may  be  immediate 
and  complete;  as  a  rule,  however,  it  comes  on  gradually,  only  becoming 
complete  after  a  few  hours,  or,  it  may  be,  several  days.  Where  the  obstruc- 
tion is  only  partial,  the  signs  of  it  may  be  intermittent  in  character,  occur- 
ring only  when  the  upper  bowel  becomes  overloaded.  The  result  of  an 
obstruction  is  the  accumulation  of  fluids  and  gases  in  the  upper  proximal 
portion  of  the  bowel,  while  the  lower  distal  portion  is  empty  and  con- 
tracted. It  is  of  the  utmost  importance  to  bear  this  fact  in  mind  when 
endeavoring  to  locate  the  obstruction,  in  order  to  avoid  hunting  aimlessly 
among  the  bowels  under  circumstances  when  time  is  too  precious  a 
commodit}'^  to  be  wasted. 

Kader,  following  v.  Wahl  {Centralhl.  /.  Chir,,  1891,  No.  26,  p.  106), 
states  that  meteorism  is  due  to  an  increased  circumference  of  the  intestine 
occasioned  by  the  following  factors. 

1.  Increased  thickness  of  the  intestinal  walls. 

2.  Accumulation  of  fluid  within  the  bowel. 

3.  Development  of  gases  within  the  affected  loops. 

And,  as  the  result  of  experiments  on  dogs,  he  declares  that  meteorism  in 
all  forms  of  intestinal  occlusion  is  a  consequence  of  two  complementar>^ 
factors,  which  are  (i)  circulatory  disturbances  in  the  venous  system; 
and  (2)  stagnation  and  decomposition  of  the  contents  of  the  bowel. 

Obstruction  of  the  intestines  following  operation  on  the  vermiform 
appendix  is  almost  invariably  situated  in  the  neighborhood  of  the  ileocsecal 
valve,  that  is  to  say,  in  the  last  group  of  the  small  intestines  located  in  the 
right  lower  abdomen.  In  searching  for  the  obstruction,  therefore,  we  are 
able  to  neglect  the  proximal  groups  of  the  ileum  and  jejimum,  and  devote 
attention  at  once  to  the  omentum  and  the  last  group  which  occupies  the 
pelvis  and  the  right  iliac  fossa.  I  would  especially  call  attention  to  the 
fact  that  the  terminal  portion  of  the  bowel  in  this  group  is  usually  found 
lying  on  the  pelvic  floor,  from  which  it  ascends  to  terminate  at  the  ileocaecal 
valve,  its  mesentery  growing  shorter  and  shorter  imtil  at  the  valve  it 
almost  disappears. 

A.  T.  Cabot,  in  speaking  of  chronic  obstructions  of  the  bowel  with 
recurring  symptoms,  draws  attention  to  the  partial  twists  and 
kinks  found  when  the  terminal  ileum  lies  over  the  head  of  the  caecum, 
and  walls  in  an  inflamed  appendix  to  the  left  and  in  front.  If  the  bowels 
are  in  good  order,  they  are  able  to  pass  their  contents  comfortably  through 
such  a  partially  obstructed  coil;  when,  however,  they  are  overloaded, 
peristalsis  is  checked  and  all  the  symptoms  of  an  acute  stoppage  ensue. 

It  is  of  the  utmost  importance  to  recognize  the  fact  that  an  intestinal 
obstruction  is  not  due  simply  to  the  existence  per  se  of  adhesions  between 
the  various  coils  of  intestines,  however  numerous  these  may  be.  The 
entire  intestinal  tract  may  be  bound  together  by  webs  of  adhesions  or  the 
whole  peritoneum  may  actually  disappear,  without  producing  an  obstruc- 
tion.   An  obstruction  arises  when  a  loop  of  bowel  is  caught  and  held  in 
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a  lower  position  than  that  which  it  naturally  occupies  in  the  abdomen, 
as,  for  example,  when  one  of  the  loops  normally  lying  well  above  the 
pelvis  grows  fast  to  a  pelvic  wound.  If  a  small  area  of  the  bowel  is 
held  fast  in  this  way,  a  sharp  kink  occurs  and  a  knuckle  adhesion, 
which  is  much  like  a  finger  flexed  sharply  upon  itself,  is  formed.  Another 
way  in  which  an  obstruction  occurs  is  by  the  formation  of  adhesions 
between  two  loops  of  bowel,  which  then  contract  and  bind  the  intes- 
tine in  one  fixed  position.  Again,  after  adhesions  have  formed  between 
two  different  loops  of  intestine,  another  loop  may  slip  in  underneath  the 
adhesion,  as  under  a  bridge. 

One  of  the  commonest  causes  of  late  post-operative  obstructions  is  the 
gradual  rolling  up  of  a  thin  layer  of  adhesions  into  a  strong  band  by  the 
contractions  and  tuggings  of  the  intestines.  All  band  adhesions  are  formed 
in  this  way.  The  more  recent  the  adhesion  (if  it  is  not  omental),  the  more 
apt  it  is  to  involve  broad  surfaces,  and  on  this  account  the  difficulties  in 
dealing  with  it  are  increased. 

Symptoms.  —  The  cardinal  symptoms  of  intestinal  obstruction 
are :  Obstipation;  intermittent  abdominal  pain; 
vomiting,  becoming  fecal  in  character;  gaseous 
distention,  often  localized.  The  vomiting  is  at  first  bilious 
and  from  the  upper  intestinal  tract,  then  ill-smelling,  and  finally,  fecal; 
colicky  pain  coming  on  at  the  same  time  and  usually  beginning  at  one  spot 
in  the  right  lower  abdomen,  after  which  it  becomes  general  and  is  associated 
with  vermicular  contractions  of  the  bowel,  easily  felt,  and  often  visible. 
These  symptoms  are  accompanied  by  gurgling  sounds  due  to  the  movements 
of  flatus  in  the  coils  of  intestine.  A  marked  localized  tympany  soon  develops 
and  the  passage  of  flatus  and  feces  per  anum  ceases  entirely.  The  temper- 
ature is  slightly  if  at  all  affected,  and  the  pulse  is  at  first  quickened  only 
during  the  tormina.  In  the  post-operative  form  of  ileus  the  development 
of  these  symptoms  is  often  gradual,  and  the  first  indication  is  an  increasing 
difficulty  in  moving  the  bowels. 

Diagnosis  . — A  diagnosis  of  obstruction  is  easily  made  in  the 
presence  of  the  symptoms  just  mentioned.  One  of  the  most  characteristic 
signs  is  the  formation  of  a  hard  tumor,  due  to  the  contractions  of  the  intes- 
tine just  above  the  obstruction,  and  easily  detected  by  laying  the  hand 
upon  the  abdomen.  The  vermicular  movements  of  the  bowel  and  the 
displacement  of  the  gases  as  they  rumble  from  loop  to  loop  are  also  often 
easily  felt.  The  leucocyte  count  is  of  little  value,  because  it  may  show  a 
marked  rise  early  and  then  a  drop. 

Treatment . — ^The  amount  of  progress  made  in  the  treatment  of 
obstruction  during  the  short  space  of  sixteen  years  is  evident  on  the  perusal 
of  such  an  article  as  Roswell  Park's  brief  but  lucid  paper  entitled  **  iMp- 
aroiomy  or  Enterostomy''  {N.  Y,  Med.  Rec,  March  3,  1888).  It  is  hard  to 
realize  that  shortly  before  this  date  the  treatment  of  ileus  belonged  exclu- 
sively to  the  domain  of  internal  medicine.  The  emancipation  heralded  by 
Park  and  his  contemporaries  began  with  the  introduction  of  surgical 
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measures  in  the  opening  of  the  obstructed  bowel  onto  the  skin  surface ;  and 
then  advanced  to  the  making  of  larger  incisions,  in  order  to  inspect  the 
affected  area,  and  if  possible  relieve  the  cause  without  doing  an  enter- 
ostomy. KuMMELL  as  early  as  1887  advocated  an  exploratory  incision 
extending  from  sternum  to  symphysis  {Centrbl.  f,  Chir,,  1887,  No.  45,  p. 
836).  ScHEDE  {Arch.  f.  klin,  Chir.,  No.  36,  p.  635)  insisted  that  **the  fate 
of  those  suffering  from  an  ileus  depends  entirely  upon  an  early  diagnosis. 
There  is,  perhaps,  no  other  acute  disease  in  which  the  patient's  ability 
for  resisting  shock  so  rapidly  vanishes.*' 

The  best  treatment  of  intestinal  obstruction,  as  of  other  post-operative 
complications,  is  by  prevention,  effected  by  taking  care  during  the  operation 
to  remove,  as  far  as  possible,  all  existing  difficulties  and  to  avoid  causing 
any  injury  which  is  liable  to  result  in  obstruction.  This  is  accomplished 
by  a  minimum  exposure  and  handling  of  the  intestines ;  by  keeping  exposed 
peritoneal  surfaces  moist  with  a  warm  saline  solution ;  by  hunting  out  and 
relieving  all  adhesions  which  can  possibly  be  foxind;  by  covering  in  any 
raw  or  bleeding  surfaces  with  intact  peritoneum,  and  by  draining  septic 
areas  in  such  a  manner  as  to  prevent  the  extension  of  the  infection.  If  the 
bowel  is  badly  injured  and  requires  extensive  suturing,  especially  in  opera- 
tions which  must,  of  necessity,  be  done  in  haste,  the  dangers  of  a  fatal 
peritonitis,  or  of  an  ileus,  may  sometimes  be  obviated  by  bringing  the 
injured  loops  of  intestine  into  the  woimd  and  leaving  them  exposed  there. 
Should  this  part  of  the  bowel  break  down  later,  the  discharge  takes  place 
onto  the  surface  and  no  harm  is  done,  as  the  resulting  fistula  may  be  closed 
at  a  later  date.  It  is  best  to  avoid  the  use  of  long  strips  of  gauze  for  the 
purpose  of  draining  between  the  intestines,  as  a  slight  displacement  of  the 
coils  of  the  bowel  serves  to  produce  a  kink  or  an  obstruction. 

When  an  obstruction  occurs  after  a  gauze  pack  has  been  introduced 
into  the  wound,  the  first  thought  of  the  surgeon  should  always  be  that  the 
stoppage  is  due  to  the  pressure  of  the  gauze,  or  to  the  entanglement  of  a 
loop  of  the  intestine  by  strips  of  it.  The  first  effort  to  relieve  the  cause 
should  be  to  remove  the  pack,  and  perhaps  readjust  or  straighten  out 
any  coil  of  intestine  which  is  obviously  kinked.  Every  surgeon  of  experi- 
ence has  had  occasion,  more  than  once,  to  relieve  cases  in  this  way  which 
at  first  sight  seemed  alarming.  It  is  a  good  rule  to  give  an  anaesthetic  and 
do  this  little  operation  thoroughly,  as  it  may  obviate  the  necessity  for  a 
far  more  serious  operation  later  on.  A  bad  case  can  also  sometimes  be 
relieved  by  opening  the  distended  bowel  in  the  wound  with  the  cautery 
point,  thus  establishing  a  fistula.  Cases  which  have  seemed  almost  mori- 
bund from  obstruction  and  gaseous  distention  have  been  repeatedly  saved 
by  making  an  artificial  vent  in  this  manner. 

In  cases  in  which  the  bowels  are  becoming  more  and  more  difficult  to 
move,  or  in  those  where  an  obstruction  has  certainly  developed  though 
the  vomiting  and  pain  are  not  yet  pronoimced,  if  the  patient's  condition 
is  good,  the  surgeon  may  try  for  a  short  time  to  effect  a  movement  by  giving 
enemata,  such  as  a  pint  of  water  containing  a  tablespoonful  of  glycerin 

Digitized  by  VjOOQ IC 


POST-OPERATIVE  SEQUELS  391 

and  two  teaspoonfuls  of  turpentine  well  shaken  together,  or  glycerin  and 
oil.  A  useful  enema  is  made  by  dissolving  an  oimce  of  Epsom  salts  and 
one  ounce  of  glycerin  in  eight  ounces  of  hot  water.  The  administration 
of  calomel,  or  even  castor  oil,  by  the  mouth  may  be  tried.  It  is  best  not 
to  give  any  nourishment  at  all.  The  passage  of  gas  is  encouraging, 
as  it  is  often  the  premonitory  sign  of  a  fecal  movement,  but  if  this  does 
not  shortly  occur,  especially  if  the  symptoms  continue  imabated  or  begin 
to  grow  worse,  it  is  better  to  interfere  promptly,  rather  than  continue  to 
make  efforts  to  force  a  passage  and  so  exhausting  the  patient's  strength. 
In  few  diseased  conditions  is  time  so  important;  a  patient  who  appears 
to  have  been  doing  well  while  purgatives  are  being  poured  into  him 
and  the  physician  is  anxiously  watching  at  his  bedside,  will  often  show 
signs  of  collapse,  and  within  an  hour  or  two  it  becomes  evident  that  a 
more  radical  plan  of  treatment  has  been  delayed  too  long.  It  is  better 
to  make  a  few  mistakes,  and  to  open  the  abdomen  occasionally  without 
necessity,  than  to  delay  systematically  in  all  cases  and  then,  when  operation 
is  performed  as  a  last  resort,  to  lose  every  case  operated  upon. 

I  would  therefore  advise  operating  promptly 
as  soon  as  the  patient  fails  to  respond,  provided 
the  classical  signs  of  obstruction  are  present. 

When  there  is  fecal  vomiting  the  stomach  should  be  thoroughly  washed 
out  before  operation.  If  this  cannot  be  accomplished,  it  is  better  to  do 
the  operation  under  cocaine  than  to  risk  drowning  the  patient  in  his  own 
vomit  as  he  goes  under  the  anaesthetic.  Where  time  is  so  important,  all 
preparations  should  have  been  made  beforehand.  The  abdomen  must  be 
cleansed  while  the  anaesthetic  is  being  given,  and  the  operator  should  stand 
ready  to  begin  the  operation  the  moment  the  patient  is  ready.  It  is  best 
to  give  the  anaesthetic  on  the  operating  table.  The  cardinal  rules 
of  operation  in  ileus  are  as  follows: 

1.  The  operation  must  be  done  as  promptly  as  possible  when  the 
diagnosis  is  once  clearly  made. 

2.  It  must  be  as  brief  as  consistent  with  thorough  work. 

3.  As  Uttle  anaesthetic  as  possible  should  be  given,  but  the  relaxation 
must  nevertheless  be  complete.  Local  anaesthesia  (Schleich's  solution)  is  best 
in  bad  cases  where  there  has  been  much  fecal  vomiting  (see  Chap.  XVI). 

4.  The  bowels  should  be  handled  as  little  as  possible. 

5.  It  is  especially  important  to  avoid  pulling  upon  the  bowels. 

6.  Evisceration  should  be  avoided  as  far  as  possible,  the  proximal  dis- 
tended coils  in  the  abdominal  cavity  being  left  in  situ,  and  the  search 
directed  beyond  them  (distally) ,  near  the  ileocaecal  valve,  for  the  obstruction. 

7.  It  is  better  to  empty  any  escaping  over-distended  bowels  than  use 
force  to  replace  them. 

8.  If  the  obstruction  is  not  partially  overcome,  as  shown  by  the  dis- 
tended bowel  beginning  to  unload  itself  at  once  into  the  lower  intestine, 
a  distended  loop  must  be  brought  up  into  the  wound  and  left  there  to  be 
opened  a  little  later. 

Digitized  by  VjOOQ IC 


89«  APPENDICITIS 

9.  If  there  is  any  doubt  as  to  the  complete  relief  of  the  obstruction, 
a  loop  of  bowel  must  be  brought  up  into  the  wound  in  readiness  for 
enterostomy. 

10.  The  use  of  saline  infusions  with  a  little  adrenalin  (15  to  20  cc.  of 
1 :  1000  solution  of  adrenalin  in  800  to  1000  cc.  of  normal  salt  solution)  is 
of  value  in  keeping  up  the  heart  action. 

11.  Every  possible  effort  must  be  made  to  keep  up  the  body- temper- 
ature and  to  avoid  chilling  the  patient  from   exposure  of  the  \4scera. 

The  operator  who  opens  the  abdomen  to  relieve  an  ileus  must  in  each 
case  do  one  of  three  things:  he  may  (a)  overcome  the  obstruction  by 
dividing  adhesions  or  loosening  attached  coils  of  intestine;  if  unable  to 
overcome  the  obstruction,  he  may  (6)  short-circuit  the  bowel  across  the 
obstructed  area  by  an  anastomosis  of  the  ileum  into  the  colon ;  or  he  may 
(c)  bring  a  loop  of  the  bowel  above  the  obstiuction  onto  the  surface  for 
an  enterostomy  later  on.  If  the  last  method  is  used,  it  is  well  to  mark  the 
point  for  incision  by  inserting  black  silk  threads  in  the  outer  coats  of  the 
bowel  and  leaving  them  hanging  out  of  the  wound.  When  the  operator 
is  uncertain  as  to  whether  he  has  completely  o\^crcome  the  obstruction,  he 
can  employ  a  combination  of  these  methods  b}^  lea%ing  the  wound  open  and 
bringing  a  loop  of  bowel  into  it,  ready  to  be  incised  if  the  symptoms  persist. 

Where  the  original  operation  has  been  a  compa^ati^"ely  simple  one,  the 
operator  may  expect  to  find  nothing  more  than  the  simple  adhesion  of  a 
knuckle  of  intestine,  or  the  free  border  of  the  omentum,  under  which  the 
ileum  has  slipped  to  the  head  of  the  caecum,  tl^e  latter  forming  a  \aTge 
gurgling  tumor  yielding  signs  of  an  incomplete  obstruetion.  I  saw  such  a 
case  in  consultation  with  B.  C.  Hirst,  in  which  the  patient  suffered  severe 
paroxysms  of  pain  at  variable  and  sometimes  considerable  inter\^als, 
associated  with  swelling  to  the  right  of  the  umbilicus  and  an  extremely 
tender  abdomen.  The  obstniction,  however,  wiis  manifestly  partial,  as 
there  was.no  fecal  vomiting,  and  the  passage  of  the  intestinal  c^"'^^-''^+s 
was  obviously  only  impeded.  At  the  operation  the  edge  of  the  omentum 
was  fotmd  adherent  in  such  a  manner  as  to  form  a  strong  band  attached 
at  the  seat  of  the  appendix  operation.  A  large,  deeply  reddened  loop  of 
ileum  had  slipped  under  this  band  and  then  dropped  down  in  front  of  the 
omentum  so  as  to  form  an  incomplete  strangulation.  Fig.  177  shows  the 
condition  as  foimd  at  the  operation.  In  such  a  case  the  old  incision  may 
be  cautiously  reopened,  after  which  the  bowel  is  released  by  freeing  and 
suturing  the  loop  or  by  dividing  the  omentum.  In  the  case  of  a  relative 
of  mine,  a  boy  of  fourteen,  I  made  a  little  opening  parallel  to  and  inside 
of  the  first  incision,  after  which  I  freed  a  single  knuckle  of  the  ileum  and 
evacuated  a  serous  accumulation.    Recovery  followed. 

If  a  loop  of  bowel  is  evidently  gangrenous  and  in  need  of  resection,  while 
at  the  same  time  the  patient's  condition  will  not  permit  any  extension  of 
the  operation,  the  difficulty  may  be  met  and  life  in  many  instances  saved 
by  the  simple  expedient  of  bringing  out  the  gangrenous  loop  onto  the 
surface  of  the  body,  together  with  a  sufficient  amoimt  of  the  adjacent, 
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apparently  healthy  bowel  to  provide  for  a  possible  extension  of  the  gangrene. 
The  diseased  bowel  is  opened  and  left,  carefully  wrapped  in  dressings,  isolated 
from  the  wound.  At  a  later  date,  when  the  sloughing  process  is  completed,  the 
ends  of  the  bowel  may  be  anastomosed  without  using  a  general  anaesthetic. 


Fig.  177. — Hirst's  Case.    Intestinal  Obstruction  Following  Operation  for  Appendicitis  Due  to 
Omental  Adhesion  over  Stump  of  the  Appendix.     January  18,  1903. 

Points  to  be  noted  when  Operating  for  Intes- 
tinal Obstruction  following  a  Primary  Compli- 
cated Operation  . — When  there  has  been  an  abscess,  or  when  the 
adhesions  have  been  extensive  at  the  original  operation,  it  is  best  to  open 
the  abdomen  by  a  long  incision  medianwards  from  the  original  one,  and 
not  more  than  one  or  two  inches  distant  from  it.    The  viscera  must  first 
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be  carefully  inspected,  in  order  to  determine  whether  the  obstruction  is 
situated  at  a  particular  point  or  is  caused  by  general  adhesions.  The  dis- 
tended portion  of  the  intestine  must  next  be  noted,  as  well  as  the  presence 
of  any  collapsed  bowel  on  the  proximal  side  of  the  ileocaecal  valve,  which, 
if  present,  must  be  traced  up  to  the  limit  between  the  two,  after  which  the 
operator  may  proceed  to  deal  with  the  disease  according  to  the  findings, 
which  are  likely  to  be  one  of  the  following  conditions. 

1.  A  band  or  bands  of  lymph  stretching  over  the  pelvis  and  the 
intestines. 

2.  A  twist  in  the  bowel,  or,  in  other  words,  a  volvulus. 

3.  Omental  adhesions  with  a  loop  of  bowel  caught  under  the  free  edge. 

4.  A  loop  of  bowel,  or  several  loops,  adherent  at  the  site  of  the 
operation,  at  the  abdominal  incision,  to  an  abscess  wall,  or,  it  may  be, 
in  the  pelvic  cavity. 

5.  Angulation  of  the  ileum,  produced  by  the  adhesions  binding  together 
distant  loops. 

6.  Angulation  of  the  ileum  over  the  caecum. 

7.  General  adhesions  among  the  bowels  in  which  a  particular  line  of 
demarcation  defining  the  obstructed  area  is  scarcely  discoverable. 

Great  care  must  be  taken  not  to  overlook  bands  of  adhesions,  especially 
if  they  are  a  little  distance  from  the  field  of  operation,  when  it  is  very  easy 
to  do  so.  I  had  a  case  of  this  kind  recently,  in  which  an  obstruction  fol- 
lowed an  operation  for  appendicitis,  and  the  bowels  were  so  matted  together 
that  a  fecal  fistula  had  been  formed  to  give  relief.  I  opened  the  abdomen 
widely  in  the  old  scar,  dissected  out  and  sewed  up  two  fistulas,  one  in  the 
caecum  and  one  under  the  ileum,  and  then  found  the  obstruction  lying  at 
the  splenic  flexure  of  the  colon.  The  proximal  portion  of  the  large  bowel 
was  so  enormously  distended  that  it  resembled  a  large  stomach,  and 
appeared  to  fill  the  abdomen.  After  dividing  nimierous  adhesions  around 
the  head  of  the  caecum  and  under  a  long  scar  in  the  median  line,  I  found 
some  strong  bands  of  adhesions  passing  from  the  pelvis  upward  in  the 
direction  of  the  obstruction.  These  I  caught  under  my  fingers,  and  divided 
them  with  scissors,  being  guided  in  doing  so  by  touch  alone,  on  account  of 
the  distance  from  the  woxind.  The  tumors  which  had  been  formed  by  the 
colic  mass  disappeared  when  the  patient  recovered.  Later  a  tumor  was 
found  at  the  splenic  flexure,  necessitating  an  anastomosis  of  the  ileum 
into  the  descending  colon. 

When  a  mass  of  adhesions  is  to  be  dealt  with,  it  is  best  to  handle  it  as 
a  whole,  first  locating  the  sound  areas  above  and  below,  and  then,  if  pos- 
sible, bringing  the  mass  outside  and  surrounding  it  on  all  sides  with  wet 
saline  gauze.  The  loops,  which  stretch  like  bridges  across  other  loops, 
are  best  detached  by  pulling  them  apart  with  pledgets  of  wet  gauze,  a 
light  being  held  at  the  same  time  on  the  other  side.  In  this  way,  as  the 
adhesions  are  pulled  apart  a  little  at  a  time,  it  is  possible  to  cut  between 
the  loops  without  injuring  the  coats  of  the  bowel  or  of  the  blood-vessels. 
This  method  of  inspecting  adhesions  so  as  to  dififerentiate  between  them  and 
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the  viscera,  and  at  the  same  time  discover  the  presence  of  blood-vessels,  I 
have  called  diaphanoscopy,  in  order  to  emphasize  it  as  a  practical  pro- 
cedure. It  is  well  not  to  refine  too  much  in  dividing  all  the  adhesions  between 
areas  of  the  bowel  which  are  naturally  separated  by  only  a  few  centimetres. 

The  worst  cases  of  adhesions  are  those  on  the  pelvic  floor.  The  treat- 
ment of  these  requires  abundant  room  and  light,  and  can  only  be 
accomplished  after  displacing  the  other  bowels.  After  isolating  the  affected 
loops  of  bowel  in  the  manner  just  described,  it  is  best,  if  circumstances 
will  permit,  to  elevate  the  pelvis,  and  then,  while  making  a  little  gentle 
traction  upon  the  bowel,  to  snip  the  adhesions  very  slowly  and  deliberately 
with  scissors.  If  the  coats  of  the  bowels  are  injured,  one  or  two  fine 
mattress  sutures  must  be  put  in  at  once.  In  a  case  where  the  general 
adhesions  are  badly  matted,  it  is  best  to  be  satisfied  with  bringing  out  a 
distended  loop  of  the  intestine  to  be  incised  soon  after  the  operation;  a 
few  weeks  later  the  fistula  may  be  closed. 

When  the  adhesions  are  too  extensive  to  be  dealt  with,  or  when  there 
is  imminent  risk  of  rupturing  the  intestines  in  separating  them,  a  lateral 
anastomosis  of  the  distended  ileum  into  the  caecum  may  be  made. 

CoLEY  reports  a  case  {Ann,  Surg,,  1900,  vol.  22,  p.  451)  of  a  boy  operated 
upon  in  April,  1896,  for  an  acute  appendicitis  from  which  he  made  an 
uneventful  recovery.  In  August  of  the  same  year  he  developed  symptoms 
of  acute  intestinal  obstruction,  and  on  opening  the  abdomen  three  and  a 
half  feet  of  intestine  were  fotmd  strangulated,  which  it  was  necessary  to 
resect.  The  procedure  was  followed  by  a  fistula,  the  boy's  general  health 
failed,  and  he  became  greatly  emaciated.  At  a  second  operation,  in  Novem- 
ber, 1899,  an  incision  2  inches  long  was  made  to  the  left  of  the  sinus,  the 
adhesions  were  separated,  and  the  ends  of  the  gut  resected,  after  which 
they  were  approximated  with  a  Murphy  button.  The  wound  was  drained 
for  a  week.  The  boy's  health  improved  rapidly  and  he  gained  23  potmds 
in  six  weeks. 

Hernia.  —  Hernia  following  an  operation  for  appendicitis  is  due  to 
a  separation  of  the  firm  aponeurotic  and  muscular  structures  which  con- 
stitute the  natural  support  of  the  abdominal  viscera.  Such  a  diastasis  is 
followed  by  an  eversion  of  the  thinned  out  cicatricial  tissue  so  as  to  form 
an  extra-peritoneal  diverticulum  or  pouch  which  is  occupied  by  the  omen- 
tum or  the  intestines.  A  hernia  of  this  kind  may  occur  at  one  or  several 
places  in  the  tract  of  the  woimd,  and  generally  makes  its  appearance  after 
an  interval  of  a  few  months  to  one  or  two  years  after  the  operation. 

Etiology  . — As  regards  the  frequency  of  hernia  following  operations 
upon  the  appendix:  Homer  Gage  found  19  hernias  in  228  cases  operated 
upon  for  appendicitis,  the  subsequent  history''  of  which  he  investigated. 
This  is  8  per  cent,  and  all  made  their  appearance  in  cases  which  had  been 
drained;  17  appeared  in  the  first,  and  2  in  the  second  year  after  operation. 
The  greater  number  occurred  during  the  first  six  months. 

Post-operative  hernias  are  more  apt  to  occur  where  the  tissues  have 
lost  their  tone  or  in  flabby  neurasthenic  patients.     There  is,  of  course,  a 
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greater  liability  to  hernia  when  a  long  abdominal  incision  has  been  made, 
but  the  prevailing  impression  that  a  tiny  incision,  from  an  inch  and  a  half 
to  two  inches  in  length,  is  a  guarantee  against  the  occurrence  of  hernia  is 
not  borne  out  by  the  facts.  I  have  myself  seen  a  case  in  which  a  minute 
incision  about  5  cm.  long  at  the  outer  border  of  the  rectus  muscle  suppu- 
rated, and  a  year  later,  when  I  operated  upon  the  patient,  a  well-built 
muscular  young  man,  there  was  an  omental  hernia  at  this  point.  One  of 
the  most  serious  objections  to  long  incisions,  especially  when  made  parallel 
to  the  border  of  the  rectus  muscle,  is  the  fact  that  it  is  still  the  common 
practice  to  divide  the  tissues  without  any  effort  to  save  the  nerv^e  trunks 
which  supply  the  rectus.  When  these  nerves  are  thus  ruthlessly  cut,  an 
atrophy  of  the  muscle  follows,  and  even  if  a  hernia  does  not  take  place, 
there  may  be  a  distinct  weakness  and  bulging  of  the  abdominal  wall  over 
the  atrophied  area.  A  careless  closure  of  the  abdominal  wall,  associated 
with  neglect  in  bringing  the  layers  together  in  their  proper  order  or 
carelessness  in  placing  the  sutures  at  too  great  intervals,  also  predisposes 
to  hernia,  which  is  more  apt  to  occur  in  patients  who  are  slender  at  the 
time  of  the  operation,  but  grow  stout  soon  afterward  and  lead  a  life  of 
active  exertion.  The  commonest  of  all  causes,  however,  is  the  necessity  in 
abscess  cases  for  leaving  the  wound  open  for  drainage.  A  wound  of  this 
description  closes  slowly,  and  when  it  finally  does  so,  the  cicatrized  mar- 
gins are  held  together  by  a  veil  of  scar  tissue  that  yields  readily  to  any 
pressure  from  within,  such  as  is  brought  to  bear  upon  it  whenever  the 
abdominal  walls  contract  upon  the  contained  viscera.  If  through  some 
fault  in  technic,  or  some  accidental  contamination,  a  healthy  wound  is 
infected  after  closure,  breaks  down,  and  finally  closes  only  after  suppu- 
ration, the  final  result  is  the  same  as  in  cases  which  have  been  drained, 
and  a  hernia  is  likely  to  result. 

Prophylaxis,  which  is  the  best  safeguard  against  hernia,  lies  in  the  use 
of  a  small  incision  whenever  it  can  be  employed  \\ath  equal  safety,  and 
in  the  separation  of  the  muscular  layers  without  cutting  them  (McBur- 
NEY,  see  Chap.  XVII,  p.  284).  I  cannot  too  earnestly  advise  against  the 
unnecessary  division  of  the  important  nerve  trunks,  the  analogues  of  the 
intercostal  nerve  trunks  above,  which  supply  the  abdominal  muscles.  It 
is  one  of  the  chief  advantages  of  interv^al  operations  that  it  is  never  neces- 
sary to  use  drainage  after  them,  and  that  the  diseased  appendix  can  be 
removed  through  so  small  an  opening  that  liability  to  the  formation  of  a 
hernia  is  minimized.  In  drainage  cases  something  may  be  done  to  reduce 
the  liability  to  hernia  by  establishing  such  free  drainage  for  the  first  few 
days  that  the  abscess  quickly  empties  itself  and  begins  to  contract.  The 
external  wound  may  then  be  rapidly  closed,  and  to  this  end  provisional 
interrupted  sutures  of  silver  wire  are  laid  during  the  operation  as  though 
the  layers  of  wound  were  to  be  closed  entirely  and  at  once ;  they  are  then 
drawn  aside  and  left  loose  until  the  drainage  is  almost  completed,  when 
the  wound  may  be  rapidly  closed  down  to  a  small  orifice  which  at  last  fills 
in  with  a  plug  of  cicatricial  tissue.     When  the  abscess  extends  into  the 
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pel\4s,  drainage  by  the  vagina  or  by  the  rectum  is  preferable,  both  on  ac- 
count of  its  greater  efficiency  in  a  dependent  position  and  the  fact  that 
any  risk  of  hernia  is  obviated.  Drainage  cases  should  be  kept  in  bed  until 
the  wound  is  firmly  closed ;  the  physician  will  then  at  least  save  himself 
the  blame  which  is  sure  to  be  laid  upon  him  if  he  hurries  the  patient  out  of 
bed  and  a  hernia  subsequently  forms.  Whenever  there  is  any  reason  to  fear 
the  formation  of  a  hernia,  the  patient  should  wear  a  snug-fitting  bandage. 

In  spite  of  the  utmost  precautions  a  certain  percentage  of  hernias  are 
inevitable  as  long  as  surgeons  are  forced  to  operate  in  the  suppurating  stages 
of  appendicitis.  It  must  be  remembered  that  in  all  such  cases  the  operation 
is  essentially  a  life-saving  procedure,  and  the  risk  of  a  hernia  must  be 
accepted  as  a  trivial  consideration  in  comparison  with  the  danger  from  which 
the  patient  is  rescued.  It  is  best  to  forewarn  him  in  such  a  case,  either  just 
before  or  soon  after  the  operation,  and  advise  him  to  accept  cheerfully 
an  inconvenience  which  is  so  easily  remedied  by  subsequent  operation. 

Treatment . — The  proper  treatment  of  a  hernia  is  the  excision  of 
the  scar  together  with  the  hernial  sac,  followed  by  the  careful  approxi- 
mation of  sound  tissues  in  their  natural  order  and  relations,  from  the 
peritonetmi  to  the  skin  surface. 

It  is  important  to  remember  that  while  the  hernial  orifice  feels  like  a 
sharply  defined  ring  as  large  as  the  end  of  the  finger,  that  is  to  say,  an  inch 
or  more  in  diameter,  this  ring  is  surrounded  by  thinned  out  areas  of  scar 
tissue,  which  often  involve  the  entire  length  of  the  original  wound,  and 
are  sometimes  cribriform.  In  order  to  effect  a  radical  cure  of  the  rupture, 
this  whole  area  must  be  dissected  out.  A  ventral  hernia  can  never  be 
cured  by  simply  exposing  and  suturing  the  sharp  margins  of  the  neck  of 
the  sac.  Let  me  reiterate  and  emphasize  the  fact  that  the  operation  for 
hernia  must  include  not  only  the  actual,  manifest,  hernial  sac  with  its 
orifice,  but  the  entire  weakened  area  in  which  the  hernia  is  situated,  and 
in  which  it  is  progressively  extending  its  boundaries  from  month  to  month. 

The  operator  proceeds  by  excising  the  scar  and  baring  the  tendinous 
muscular  tissues,  which  are  healthy  and  well  vascularized;  the  various 
anatomic  structures  must  then  be  sought  out  and  recognized  individually, 
after  which  they  are  laid  bare  so  that  they  can  be  brought  together  broadly. 
As  a  suture  material  it  is  best  to  use  fine  silk  or  silver  wire,  at  intervals  of 
from  2  to  2.5  cm.,  so  as  to  splint  the  tissues  together  in  their  proper  order; 
catgut  may  be  employed  between  these  sutures  to  secure  accurate  approxi- 
mation. After  such  an  operation  the  patient  should  remain  in  bed  not  less 
than  three  weeks,  and  go  about  with  caution  for  many  weeks  longer. 

When  the  hernia  is  at  the  border  of  the  right  rectus  muscle,  its  cure  is 
more  difficult,  as  the  lateral  oblique  muscles  must  be  united  to  the  vertical 
rectus  instead  of  being  approximated  to  homonymous  tissues,  as  in  hernias 
situated  more  laterally.  A.  B.  Johnson  gives  a  clear  description  of  the 
procedure  to  be  pursued  for  hernia  in  the  semilunar  line  (Ann.  Surg.,  1899, 
vol.  29,  p.  625).  The  patient,  a  woman,  forty  years  of  age,  had  been 
operated  upon  at  the  Roosevelt  Hospital  for  an  appendicitis  with  abscess, 
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and  three  years  later  she  was  re-admitted  with  a  hernial  protrusion  measur- 
ing 3  by  4  inches,  situated  at  the  right  border  of  the  rectus  muscle.  After 
excision  of  the  scar  and  of  the  peritoneal  sac,  the  outer  margin  of  the  hernial 
ring,  consisting  of  the  aponeurosis  of  the  external  oblique  and  tendinous 


Fig.  178. — Showing  Large  Hernia  Following  Incision  in  the  Semilunar  Line  for  Appendicitis;  First 

Operation  Elsewhere,  Operation  for  Hernia  and  Floating  Kidney  in  Gynecological  Cunic. 

J.  H.  H.     J.  R.,  aet.  thirty.     January  24,   1903.     Recovery. 

portion  of  the  internal  oblique  and  the  transversaHs,  was  split ;  the  external 
oblique  was  then  dissected  away  from  its  underlying  structures  for  a  dis- 
tance of  2  inches  over  a  vertical  area  4  inches  in  length.  Upon  the  inner 
side  of  the  hernial  opening  the  sheath  of  the  rectus  was  laid  open  for  a 
distance  of  4  J  inches.    The  internal  oblique  and  the  transversaHs  were  then 
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attached  to  the  posterior  layer  of  the  rectus  sheath  by  catgut  sutures, 
while  the  body  of  the  rectus  muscle  was  dragged  from  its  sheath  and 
attached  by  mattress  sutures  to  the  under  surface  of  the  aponeurosis  of 
the  external  oblique,  so  as  to  cover  completely  the  site  of  the  hernial  pro- 


FiG.  179. — Showing  Operation  for  Hernia  Dovetailing  Rectus  between  the  Broad  Abdominal  Muscles. 


trusion.  The  free  margin  of  the  aponeurosis  of  the  external  oblique  was 
then  sutured  onto  the  anterior  surface  of  the  rectus  sheath,  and,  lastly, 
the  skin  wound  was  closed.  Five  months  later  there  was  no  evidence  of 
weakness  in  the  region  of  the  scar.  The  method  of  closure  was  not  tmlike 
that  used  in  one  of  our  own  cases,  which  is  here  figured. 
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Fig.  178  shows  the  characteristic  appearance  of  a  large  hernia  in  the 
right  semilunar  line ;  the  drawing  represents  the  flaccid  scar  filled  in  with 
thin  skin.  The  larger  opening  in  the  diastasis  is  characteristically  in  the 
lower  part  of  the  wound.  The  incision,  which  had  been  made  in  another 
ch'nic,  had  evidently  been  closed  by  through-and-through  sutures  with 
drainage  below.     The  method  of  closure  is  shown  in  Figs.  179  and  180. 


Conitflu^u*  **ilurt  of    PrF|ttn«4»nv 


Pig.  180. — Showing  in  Dbtail  Method  of  Drawing  Rectus  between  Muscles. 


After  dissecting  out  the  scar  tissue,  the  margin  of  the  rectus  muscle  is 
exposed,  clean  and  clear,  throughout  the  entire  length  of  the  wound.  The 
lateral  muscles  are  likewise  laid  bare.  The  next  step  is  to  split  the  lateral 
muscles,  separating  the  external  oblique  with  its  stronger  fascia  from  the 
internal  oblique  and  the  transversalis  below.  The  sutures  are  shown  in 
full  view  in  Fig.  179,  while  Fig.  180  exhibits  the  method  of  passing  a  single 
suture  in  profile. 
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CHAPTER  XXI. 

APPENDICITIS  IN  GYNECOLOGY  AND  OBSTETRICS. 

RELATION  BETWEEN  APPENDICITIS  AND  GYNECOLOOICAL 
AFFECTIONS. 

General  Considerations. —  Pozzi,  and  also  Terillon,  in  1890,  empha- 
sized the  importance  of  the  relationship  between  appendicitis  and  diseases 
of  the  pelvic  organs  in  women,  but  it  is  only  within  the  past  eight  or  nine 
years  that  a  general  appreciation  of  this  relationship  has  been  manifested. 
Previous  to  this  time,  and  even  to  a  great  extent  to-day,  the  relative 
immunity  of  women  to  inflammation  of  the  appendix  has  been  chiefly 
dwelt  upon,  the  exemption  being  partly  attributed  to  the  supposed  acces- 
sory blood-supply  from  the  ovarian  vessels.  Some  writers,  on  the  other 
hand,  recognizing  the  coincident  infection  of  the  appendix  and  pelvic 
organs,  believe  that  the  infection  has  been  conveyed  from  the  one  to  the 
other  through  a  pre-existing  lymphatic  connection  between  the  appendix  v 
and  the  right  ovary.  It  is  now,  however,  generally  conceded  that  the  \ 
vascularization  of  the  appendix  is  similar  in  the  two  sexes,  and  that  an  1 
additional  blood-supply  from  the  ovarian  or  spermatic  vessels,  while  y 
occasionally  observed,  is  very  inconstant.  It  is  also  well  recognized  that  — 
diseases  of  the  pelvic  organs  in  women  are  often  the  chief  factor  in  exciting 
an  appendical  attack,  and,  what  is  of  still  greater  significance,  that  appen- 
dicitis is  often  the  direct  cause  of  tubal  and  ovarian  disease,  the  secondary 
infection  in  either  case  being  due  to  contiguity  and  not  to  continuity  of 
structure.  The  confusion  of  diagnosis  which  frequently  occurs  between 
the  two  is  of  great  importance,  for  patients  suffering  from  chronic  appen- 
dicitis are  sometimes  subjected  to  prolonged  treatment  for  supposed  pelvic  • 
disease,  while,  on  the  other  hand,  a  case  of  acute  salpingitis  may  be  operated 
on  for  appendicitis.  Sir  Frederick  Treves  {Med.  Chir,  Trans.  Lond., 
1905,  vol.  88,  p.  434)  found  nine  cases  of  coexisting  ovarian  troubles  among 
the  55  cases  in  his  own  practice  where  operation  for  removal  of  the  appendix 
failed  to  effect  a  cure  of  the  symptoms.  These  cases  had  been  operated 
upon  by  a  variety  of  operators  before  he  was  consulted.  I  would  especially 
emphasize  the  fact,  mentioned  elsewhere  (see  Chap.  IX),  that  d  y  s  m  e  n  - 
orrhoea  is  in  many  cases  wholly  due  to  the  presence 
of  a  chronically  inflamed  appendix.  It  is  partly  due 
to  mistaken  diagnosis  as  well  as  to  the  failure  to  recognize  the  appendical 
origin  of  some  cases  of  salpingo-ovaritis  that  appendicitis  is  found  to  be  so 
much  less  frequent  in  women  than  in  men.  In  Chap.  IX  it  is  noted  that 
of  the  cases  of  uncomplicated  acute  appendicitis  admitted  to  the  surgical 
department  of  the  Johns  Hopkins  Hospital,  about  40  per  cent,  were  women 
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and  60  per  cent,  men;  but  if  we  add  the  cases  admitted  to  the  gyneco- 
logical clinic,  usually  with  a  diagnosis  of  pelvic  disease,  practically  the 
same  proportion  obtains  for  the  two  sexes;  while  the  cases  of  chronic 
appendicitis  are  in  the  ratio  of  4  in  females  to  5  in  males.  I  have 
not  included  in  these  statistics  the  cases  of  acute  and  chronic  appendicitis 
which  were  associated  with  gynecological  affections,  but  if  these  cases  are 
added,  out  of  a  total  of  over  900  cases  of  appendical  disease  admitted  to  the 
Hospital,  the  number  occurring  in  women  is  slightly  greater  than  in  men. 
It  would  appear,  however,  that  the  most  severe  forms,  especially  cases 
complicated  with  general  peritonitis,  are  more  common  in  the  latter, 
occiuring  in  the  Johns  Hopkins  Hospital  in  the  ratio  of  2  to  5. 

The  relationship  between  disease  of  the  vermiform  appendix  and  disease 
of  the  pelvic  organs  in  women  may  be  either  accidental  or  causal ;  and  the 
most  obvious  classification  of  disease  of  the  appendix  from  this  point  of 
view  is  the  following  : 

1 .  Cases  in  which  the  disease  of  the  appendix  is  primary,  and  the 
pelvic  affection  is  secondary,  that  is  to  say,  consequent  on  the  lesion 
of  the  appendix. 

2.  Cases  in  which  the  gynecological  affection,  whether  it  is  tubal, 
uterine,  or  ovarian,  is  primary,  and  the  disease  of  the  appendix  is 
secondary. 

3.  Cases  in  which  the  disease  of  the  pelvic  organs  and  the  disease  of  the 
appendix  are  independent  of  each  other. 

In  my  clinic  at  the  Johns  Hopkins  Hospital  I  have  had  occasion  to 
remove  the  appendix  in  240  cases,  in  the  majority  for  combined  gyne- 
cological and  appendical  disease.  Prior  to  1895  appendical  adhesions 
observed  during  the  course  of  a  gynecological  operation  were  often  released 
and  the  appendix  left  in  situ,  but  it  is  now  my  invariable  custom  to  remove 
the  appendix  in  these  cases,  unless  the  condition  of  the  patient  absolutely 
interdicts  the  slight  additional  strain.  An  analysis  of  the  cases  in  which 
the  appendix  was  removed  is  as  follows : 

Acute   or   chronic   appendicitis   not   associated   with   gynecological 

affections 96  cases 

Appendicitis  associated  with  inflammation  of  the  pelvic  organs.  ...  64     " 
Appendicitis    associated    with    retroflexion    of    the    uterus    (some- 
times adherent) 11 

Appendicitis  complicating  ectopic  gestation 7     " 

Apx^endicitis   associated   with   tuberculosis   of  the   tubes   and   with 

secondary  tubercular  invasion  of  the  appendix 4 

Appendicitis  associated  with  tuberculosis  of  the  tubes,  with  simple 

adhesions  of  the  appendix 3 

Primar>'  tuberculosis  of  the  appendix i  case 

Appendix  adherent  to  ovarian  cysts iq  cases 

Appendix  adherent  to  ovarian  myomata 15    " 

Appendix  adherent    to    malignant    ovarian    tumors,    with    secon- 
dary invasion  of  the  appendix 2     *' 

Appendix   adherent    to   malignant   tumors,    with   simple   adhesions 

of  the  api^endix i  case 

Primary  malignant  disease  of  the  appendix i     '* 
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In  the  remaining  i6  cases  the  appendix  was  removed  either  as  a  prophy- 
lactic measure,  or  (in  three  instances)  on  account  of  obscure  pain  in  the 
right  abdomen,  without  apparent  disease. 

I.  Appendicitis  Associated  with  Secondary  Pelvic  Inflammatory 
Diseases. — Pelvic  inflammation,  the  result  of  direct  propagation  from  a 
right  iliac  abscess,  is  a  common  event,  and  is  apparently  more  frequent 
in  women  than  in  men,  probably  owing  to  the  greater  number  of  cases  in 
which  the  appendix  occupies  the  pelvic  position  in  women.  As  I  have 
previously  insisted,  however,  a  pelvic  abscess  may  form  with  an  appendix 
high  up  in  the  iliac  fossa.  The  great  significance  of  this  accident  in  women 
is  that  the  uterus  and  its  adnexa,  particularly  on  the  right  side,  may  become 
implicated  in  the  suppiu^ative  process  with  a  resulting  permanent  impair- 
ment of  their  functions.  Pus  tubes  and  ovarian  abscesses  are  not  infrequent 
sequelae  of  suppurative  appendicitis,  and  in  less  severe  cases  the  pelvic 
organs  remain  botmd  up  in  adhesions  which  are  a  frequent  cause  of  per- 
sistent pelvic  pain,  severe  dysmenorrhea,  and  sterility.  A  good  example 
of  the  late  effects  of  a  suppurative  peri-appendicitis  (Kruger,  Zeit.  f.  Chir., 
1897,  vol.  45)  was  the  case  of  a  woman,  thirty-two  years  old,  who  was 
admitted  with  a  pelvic  disease,  the  result  of  several  attacks  of  appendicitis. 
The  appendix  was  removed  and  the  abscess  drained,  the  result  being  that 
the  patient  was  cured  of  the  appendical  trouble  but  left  with  the  uterus 
fixed  in  retroposition,  while  the  tubes  and  ovaries,  especially  the  right  one> 
were  fixed  deep  in  the  pelvis. 

Barnsby  {Thise  de  Lyon,  1898)  relates  the  case  of  a  woman  aged 
twenty-five  years,  who  gave  no  history  of  previous  pelvic  trouble,  but  had 
suffered  from  three  attacks  of  appendicitis,  the  second  and  third  termi- 
nating in  the  discharge  of  pus  per  rectum.  Operation  revealed  a  perforated 
appendix  opening  into  an  old  inflammatory  focus.  There  was  an  old  abscess 
in  Douglas'  cul-de-sac,  communicating  with  the  rectum ;  double  salpingitis, 
most  pronounced  on  the  right  side,  and  the  left  ovary  was  adherent  and 
sclero-cystic.  The  appendix  and  right  tube  were  removed  and  it  was  then 
foimd  necessary  to  extirpate  the  uterus  to  insure  drainage. 

One  of  my  cases  (Johns  Hopkins  Hospital,  Gyn.  No.  6502)  was  as  follows : 

The  patient,  who  had  had  five  normal  childbirths,  gave  no  history  of  pelvic  disease. 
While  in  perfect  health  she  was  suddenly  seized  with  severe  abdominal  pain,  nausea  and 
vomiting,  and  slight  fever.  The  next  day  a  lump  appeared  in  the  right  side.  She  was  in 
bed  one  month,  and  afterward  suffered  from  pain  in  the  right  side  which  caused  her  to 
limp.  Five  months  later  there  was  a  sudden  exacerbation  of  the  pain,  attributed  by  the 
patient  to  the  onset  of  the  menstrual  period;  it  soon  subsided,  but  fearing  to  precipitate 
another  attack,  she  remained  in  bed  until  she  entered  the  hospital  five  weeks  later.  At 
operation  the  pelvis  was  foiuid  entirely  walled  off  from  the  abdominal  cavity  and  there  was 
evidence  of  recent  peritonitis  involving  the  adjacent  intestinal  loops.  Neither  uterus  nor 
tubes  were  visible.  The  appendix  was  visible  only  at  its  base,  the  tip  extending  into  the 
plastic  lymph  walling  off  the  pelvis.  On  bimanual  examination  per  vaginam  and  through 
the  opened  abdominal  cavity  the  uterus  could  be  felt,  but  no  mass  suggesting  the  condition 
seen  above.  The  adherent  bowel  was  freed  and  the  general  peritoneal  cavity  packed  off 
with  gauze.  The  pelvic  adhesions  were  carefully  separated,  the  uterus  being  first  freed. 
When  the  appendix  was  freed,  pus  was  seen  oozing  from  it.  It  was  brought  out  and 
removed.    The  right  tube  and  ovary  were  then  inspected ;  the  latter  was  found  to  be  normal* 
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but  the  tube  was  swollen  and  engorged  and  its  mesentery  much  thickened;  it  was,  there- 
fore, removed.  As  no  streptococci  were  found  in  the  exudate,  the  cavity  was  thoroughly 
cleansed  with  salt  solution  and  the  abdomen  closed  without  drainage.  Convalescence  was 
absolutely  smooth.  Examination  before  discharge  showed  a  natural  abdomen;  there  was 
no  resistance  in  the  right  pelvis,  but  on  the  left  side  slight  bands  of  adhesions  and  an 
indefinite  sense  of  resistance.     I  would  now  drain  such  a  case. 

ZwEiFEL  especially  directs  attention  to  cases  of  appendicitis  w4th  a 
purulent  exudate,  which,  reaching  into  the  pelvis,  involves  the  tubes  and 
by  sealing  the  abdominal  ostia  produces  sterility.  Duhrssen,  Shoemaker, 
and  others  believe  that  the  perimetric  adhesions  due  to  appendicitis  are  a 
frequent  cause  of  uterine  displacements.  In  five  out  of  the  eleven  cases 
in  which  I  found  appendical  disease  associated  with  retroflexion,  the  uterus 
was  bound  down  by  light  adhesions  which  could  not  be  accounted  for  by 
pelvic  infection,  and  the  uterine  tubes  were  quite  healthy.  In  these  cases 
it  was  probable  that  an  old  appendicitis  had  been  the  cause  of  the 
perimetritis. 

Unilateral  disease  of  the  adnexa  is  more  commonly  produced  by  appen- 
dicitis than  bilateral  affections.  In  exceptional  instances,  where  a  long 
appendix  descends  into  and  across  the  pelvis,  the  left  tube  and  ovary  are 
implicated.  As  a  rule,  however,  the  right  adnexa  are  attacked,  the  left 
remaining  perfectly  healthy.  In  many  of  these  cases  the  appendical  origin 
of  the  infection  is  clear,  both  from  the  clinical  history  of  the  trouble  and 
from  the  appearance  of  the  organs  at  operation. 

T.  H.  Hawkins  {Medr  Rec,  May  6,  1899)  describes  two  cases, 
observed  in  young  girls,  in  which  there  was  no  history  o£  pelvic  trouble, 
and  which  presented  a  typical  picture  of  acute  appendicitis ;  operation 
showed  the  inflamed  appendix  caught  up  in  the  fimbriated  end  of  the 
right  tube,  and  a  secondary  acute  purulent  inflammation  of  the  tube. 

A  very  interesting  case  of  appendical  abscess  discharging  through  the 
uterus  is  related  by  R.  Morison  {Lancet,  1901,  vol.  i,  p.  533). 

The  importance  of  recognizing  the  presence  of  pelvic  complications  is 
seen  in  the  following  case.  The  patient,  an  unmarried  woman,  forty  years 
old,  was  admitted  with  acute  appendicitis.  At  operation  there  was  no 
abscess  and  no  pus  nor  fluid  in  the  general  cavity.  A  mass  felt  in  the 
pelvis,  supposed  to  be  an  enlarged  right  ovary,  was  not  disturbed.  There 
was  slight  pain  and  distention  after  operation,  which  on  the  third  day 
began  to  increase  somewhat,  and  the  general  condition  was  rather  alarm- 
ing; face  flushed,  pulse  103,  temperature  100°  F.,  respirations  difficult. 
The  wound  was  reopened  and  a  large  pelvic  abscess  was  opened  and 
drained.  The  mass  which  was  felt  at  the  first  operation  was  also  explored 
and  found  to  be  a  tubo-ovarian  abscess.   Death  occurred  the  following  day. 

In  many  instances  it  is  difficult  to  determine  the  origin  of  the  infection. 
The  fact  that  the  pelvic  disease  is  limited  to  the  right  side  is  suggestive  con« 
firmatory  evidence  of  the  appendical  origin,  but  the  chief  reliance  must  be 
placed  on  the  history  and  on  the  condition  found  at  operation. 

2.  Appendicitis  Secondary  to  Pelvic  Inflammation. — In  the 
majority  of  instances  in  which  there  are  coexisting  affections  of  the  pelvic 
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organs  and  the  appendix  the  primary  infection  is  in  the  pelvis.  As  a  rule, 
the  appendix  is  merely  adherent  by  its  distal  portion,  but  more  or  less 
extensive  pathological  changes  in  its  walls  are  frequently  found.  The 
appendix  in  woman,  as  we  have  said,  frequently  occupies  the  pelvic  position 
and  is  in  contact  with  the  upper  portion  of  the  right  broad  ligament.  In 
such  a  case  a  peri-salpingitis  readily  involves  the  peritoneal  surface  of  the 
appendix.  Moreover,  in  puerperal  infection  and  in  gonorrhoeal  salpingitis, 
when  the  large  tube  is  higher  than  usual,  the  appendix  may  be  involved  even 
when  situated  above  the  pelvis.  In  a  case  described  by  Barnsby  (loc. 
cit.)  the  large,  firm,  turgid  appendix  was  densely  adherent  to  the  posterior 
surface  of  an  enormous  tubo-ovarian  abscess  which  extended  almost  to  the 


r       ^ 
Fio.  i8i. — H.  A.  Kelly.    Inflamed  Appendix  Adherent  to  a  Tubo-ovarian  Abscess.    (Gyn.  Path.  No.  5622.) 

umbilicus.  Usually,  as  I  have  said,  the  appendix  is  attached  to  the  tubo- 
ovarian  mass  merely  by  more  or  less  firm  adhesions ;  sometimes  by  a  del- 
icate strand  of  tissue  extending  from  the  tip  of  the  appendix  to  the  pelvic 
mass,  the  appendix  itself  showing  practically  no  gross  changes.  But  care- 
ful examination  of  such  appendices  shows  that  comparatively  few  are 
perfectly  healthy,  a  mild  catarrhal  inflammation  being  most  often  met 
with.  More  severe  lesions,  however,  are  not  unusual,  an  unsuspected 
acute  diffuse  inflammation  being  found  in  some  instances  at  operation ; 
but  more  often  a  chronic  inflammation  or  various  residual  conditions — 
viz.,  strictures,  obliteration,  or  cystic  distention — are  present. 

In  the  case  represented  in  Fig.  181  the  patient  had  had  the  left  ovary 
removed  two  years  before  for  inflammation,  dating  from  her  second  con- 
finement nine  years  previously.  The  pain,  however,  continued  in  both 
sides  of  the  abdomen  but  was  more  intense  in  the  right  side.    Operation 
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revealed  a  large  inflammatory  tubo-ovarian  mass  in  the  right  side,  with 
the  thickened,  chronically  inflamed  appendix  densely  adherent  over  its 
surface.  In  another  case  (Gyn.  No.  9560)  the  patient  had  suffered  for 
fifteen  years  (since  her  last  pregnancy)  from  leucorrhoea  and  neuralgic  pains 
in  her  thighs  and  legs  and  from  constipation.  There  was  no  history  of 
appendicitis.  At  operation  an  old  inflammatory  condition  of  the  pelvic 
organs  was  foimd.     The  right  tube  was  irregularly  distended  with  clear 


Fig.   182. — H.  A.  Kelly. 


Obliterated  Appendix  Adherent  to  a  Chronic  Tubo-ovarian  Inplammatorv 
Mass.     ^Gyn.  Path.  No.  5742.) 


fluid,  its  surface  was  covered  with  dense  adhesions,  and  showed  many  sub- 
peritoneal cysts.  The  appendix  was  densely  adherent  to  the  uterine  tube 
by  its  mesentery,  which  also  contained  a  small  peritoneal  cyst  (see  Fig.  182). 
In  one  of  my  cases  (Gyn.  No.  3650)  a  left  pyosalpinx  was  removed, 
but  as  the  right  tube  was  free  and  only  slightly  reddened,  it  was  left  m  situ. 
The  patient  was  discharged  apparently  well.  A  few  days  later,  however, 
she  returned  with  a  mass  on  the  right  side.  Operation  showed  the  tube 
distended  with  pus,  and  the  reddened,  fluctuant  appendix  adherent  to  it. 
Removal  of  the  tube  and  appendix  resulted  in  complete  cure. 
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The  causal  relation  of  the  pelvic  disease  to  the  appendical  inflammation 
may  be  direct  or  indirect.  In  the  first,  the  appendix  in  the  beginning 
becomes  involved  in  the  pelvic  exudate,  the  adhesions  thus  formed  become 
organized,  and  then,  lymph  and  blood-vascular  connections  being  estab- 
lished between  the  appendix  and  the  tube,  the  infection  is  easily  trans- 
mitted. It  seems  probable,  however,  that  usually  the  pelvic  disease,  by 
fixing  the  appendix  in  adhesions,  limits  its  movements  and  by  inducing 
stasis  acts  as  a  predisposing  factor  in  the  development  of  the  appendicitis. 
The  bacteriologic  proof  of  the  mode  of  infection  is  generally  unsatisfactory, 
as  an  old  pelv4c  inflammatory  focus  is  often  secondarily  invaded  by  the 
bacillus  coli,  and  streptococci  are  present  in  most  cases  of  acute 
appendicitis.  In  a  case  in  my  clinic  reported  by  H.  Robb  (Johns  Hopkins 
Hospital  Bull.,  1892),  in  which  there  was  a  history  of  pelvic  disease,  and 
at  operation  double  pus  tubes  were  found  with  the  inflamed  appendix 
adherent  to  the  one  on  the  right  side,  the  fact  that  a  pure  culture  of 
streptococcus  was  obtained  from  both  the  tube  and  the  appendix 
suggests  the  direct  infection  of  the  appendix  from  the  tube. 

The  history  of  the  onset  and  course  of  the  disease  is  the  most  important 
point  in  determining  its  original  focus.  It  is  frequently  possible  to  6btain 
a  clear  history  of  puerperal  or  gonorrhoeal  infection  accounting  for  the  pelvic 
disease,  and  in  these  cases,  as  a  rule,  clinical  evidence  of  the  appendical 
complication  is  conspicuously  absent. 

Tuberculosis  of  the  pelvic  organs  not  infrequently 
involves  the  appendix  in  the  peritoneal  adhesions  which  usually  accompany 
this  condition,  and  in  a  number  of  these  cases  the  appendical  walls  are 
invaded  by  the  tubercular  process,  even  where  there  is  no  evidence  of  other 
extension  of  the  disease.  Out  of  7  cases,  examined  by  myself,  in  which  the 
appendix  was  adherent  to  the  tubercular  tube,  in  4  the  appendix  was 
slightly  infiltrated  with  tubercles.  A  circumscribed  tubercular  peritonitis 
was  present  in  only  one  of  these  instances.  These  cases  are  more  fully 
considered  in  Chapter  XVI. 

Tumors  of  the  uterus  and  ovaries,  complicated 
by  disease  of  the  appendix.  Cases  in  which  the  appendix 
is  adherent  to  cysts  of  the  right  ovary  are  frequently  observ^ed,  and  occa- 
sionally it  is  found  attached  to  a  left  ovarian  cyst  (see  Fig.  183).  Out  of 
about  300  operations  for  cystoma  in  the  Johns  Hopkins  Hospital,  the 
appendix  was  found  adherent  to  tumors  of  the  right  side  in  16  cases  and 
to  those  of  the  left  side  in  3.  In  some  instances  the  appendix  is  merely 
secondarily  involved  in  the  general  adhesions  which  so  frequently  surrotmd 
pelvic  tumors  and  are  the  residue  of  an  old  widespread  peritoneal  reaction. 
Dermoids  and  cysts  with  torsion  of  the  pedicle 
are  particularly  liable  to  give  rise  to  general  adhesions,  and  it  is  in  such 
cases  that  the  appendix  is  most  often  involved.  In  our  series  the  cyst  had 
become  twisted  on  its  axis  in  one-fourth  of  the  cases,  and  in  these  the 
appendical  adhesions  were  unusually  dense  and  extensive.  In  other  instances 
the  appendix   is  adherent  to  the  otherwise  smooth  surface  of    the  cyst 
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or  to  the  broad  ligament.  It  is  probable,  however,  that  the  direct  mechan- 
ical influence  of  the  tumor,  by  disturbing  the  relations  of  the  appendix,  by- 
interfering  with  its  circulation,  or  by  direct  pressure,  has  indirectly  excited 
a  mild  diffuse  inflammation  of  the  appendix  w^ith  extension  to  the  peri- 
toneum. It  is  readily  seen  how  such  an  effect  would  be  [produced  when  the 
appendix  occupies  the  pelvic  position  and  is  subject  to  direct  pressure  of 
the  tumor.  In  some  cases  the  tip  only  is  adherent;  in  others  the  entire 
appendix,  including  its  mesentery,  is  plastered  to  the  surface  of  the  tumor. 
The  organ  itself  may  be  practically  normal,  but,  as  a  rule,  its  walls  are 


ut.ov.  ]l 


3- 


-- verm.sjip. 


h  B«  M^f 


Fig.  183. — H.  A.  Kblly.    Tip  op  the  Appendix  Adherent  to  Small  Dermoid  Cyst  op  Lept  Side. 
Note  also  omental  adhesions  above.     Appendicitis,  cholecystitis.     S.,  age  fifty-four,  Feb.  6,  1899.     Recovery. 


thickened  and  rigid,  while  kinks,  twists,  strictures,  and  other  results  of  an 
inflammatory  process  are  commonly  found.  In  two  instances  of  ovarian 
cysts  I  found  the  appendix  stenosed  near  its  base,  and  the  remainder  con- 
verted into  a  large  transparent  cyst.  Acute  appendicitis  may  develop  and 
cause  secondary  infection  of  the  cyst  wall.  In  3  cases  described  by  X.  O. 
Werder  {Jour.  Amer.  Med.  Assoc,  Jan.  i,  1898)  acute  appendicitis  com- 
plicating ovarian  cysts  gave  rise  to  symptoms  simulating  torsion  of  the 
pedicle.  In  all  the  cyst  wall  was  congested  and  apparently  involved  in  a 
secondary  infection  from  the  appendix;  in  one  the  sac  was  dark  and 
exceedingly  friable.    Wikershauser  (cited  by  Pollak,  Centrbl.  /.  d.  Grcnzb. 
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d.  Med,  u.  Chit.,  vol.  7,  p.  161)  reports  a  case  of  large  suppurating  ovarian 
cyst  wHith  firmly  adherent  appendix,  and  was  of  opinion  that  the  infection 
had  extended  from  the  appendix  to  the  tumor.  In  one  of  the  Johns  Hopkins 
Hospital  cases  the  appendix,  together  with  the  caecum,  was  attached  by  its 
entire  length  to  a  suppurating  cyst  of  the  left  ovary. 

Parovarian  cysts  are  equally  disposed  to  be  complicated  by 
appendical  adhesions,  or  by  acute  or  chronic  appendicitis.  In  a  case 
described  by  Kruger  {loc.  cit.,  Case  12)  the  patient,  a  girl  nineteen  years 
old,  gave  a  history  of  recurrent  attacks  of  appendicitis  extending  over  a 
period  of  two  years.  When  admitted,  during  the  third  severe  attack,  there 
was  tenderness  in  both  hypogastric  regions,  with  dulness  and  marked  resist- 
ance. In  the  left  side  fluctuation  was  detected.  At  operation  a  right  par- 
ovarian cyst,  with  its  pedicle  twisted  two  and  a  half  times,  was  fotmd  lying 
in  the  left  abdomen.  The  appendix,  which  was  12  to  13  cm.  long,  deep  red, 
and  injected,  descended  into  the  pelvis,  where  it  was  adherent  by  its  tip. 
In  the  case  of  malignant  ovarian  tumors  the  appendix  may 
become  adherent  and  be  secondarily  invaded  by  the  new-growth.  These 
cases,  as  well  as  the  occurrence  of  metastatic  growths  in  the  appendix 
secondary  to  ovarian  tumors,  are  considered  in  Chapter  XVI. 

Uterine  myomata  are  less  frequently  complicated  by  disease  of 
the  appendix  than  ovarian  cysts.  In  some  500  myomectomies  the  appendix 
was  adherent  in  about  3  per  cent.  As  in  ovarian  tumors,  the  appendix 
usually  presents  evidence  of  chronic  inflammatory  changes.  In  one  case 
(Johns  Hopkins  Hospital,  Gyn.  No.  5302)  the  patient,  a  woman  forty-six 
years  old,  was  suddenly  seized  ten  days  before  admission,  while  enjoying 
good  health,  with  pain  in  the  right  lower  abdomen,  associated  with  dysuria 
and  constipation.  At  operation  the  large  myomatous  uterus  was  found 
densely  adherent  to  the  pelvic  floor,  the  sigmoid  flexure,  the  rectum,  and 
the  colon,  while  the  appendix  was  entirely  embedded  in  a  tubo-ovarian 
abscess  on  the  right  side.  In  another  case  Dol^ris  (PoUak)  removed  a 
suppurating  myoma  per  vaginam,  death  occurring  a  week  later,  when 
the  postmortem  showed  a  perforated  gangrenous  appendix  lying  in  the 
centre  of  an  abscess,  encapsulated  amidst  coils  of  intestine.  Fig.  184 
shows  the  appendix  adherent  to  a  liirge  uterine  myoma  which  exhibited 
sarcomatous  changes. 

Ectopic  gestation  is  complicated  with  appendicitis  in  a  con- 
siderable number  of  cases.  Personally  I  recall  seven  instances,  forming 
about  10  per  cent,  of  the  cases  of  extra-uterine  pregnancy  observed  in  my 
clinic,  in  which  the  appendix  was  adherent  to  the  sac,  or  was  acutely 
inflamed.  In  one  case  the  patient  had  an  old,  inflammatory,  pelvic  disease 
binding  down  both  tubes  and  ovaries,  and,  grafted  on  this,  an  extra-uterine 
pregnancy  with  adhesions.  A  very  difficult  enucleation  was  done  by 
bisection  (see  Fig.  185).  The  patient  died  shortly  afterward,  seemingly  of 
collapse.  The  great  danger  in  these  cases  lies  in  the  infection  of  the  products 
of  conception  by  the  appendicitis.  Kruger  describes  the  case  of  a  woman, 
aged  thirty,  vdth  a  history  of  acute  appendicitis  beginning  four  weeks 
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previous  to  admission.     Menstruation  was  regular;    her  temperature  was 
99.1°  F. ;  her  pulse  120.    Incision  in  the  right  flank  exposed  the  abdominal 


Fio.  184. — H.  A.  Kelly.    Appendix  Densely  Adherent  to  Fibroid  Tumor,  Undergoing  Sarcomatous 

Degeneration. 

Note  the  displacement  of  the  ileum  and  the  adhesions  of  the  uterine  tube  and  ovary.  Appendix  13  cm. 
long,  and  contained  many  small  concretions.  E.  M..  age  fifty-six.  Death  without  operation.  Autopsy.  April 
24,  1858.     (Path.  No.  1085.)     (Natural  size.)     (See  p.  409.) 

cavity  filled  with  large  clots.    The  thickened,  reddened  appendix  was  firmly 
bound  to  the  gestation  sac,  and  it  was  evident  that  infection  of  the  contents 
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of  the  haematocele  had  occurred.  Enucleation  of  the  sac  and  the  appendix 
was  followed  by  a  smooth  recovery.  A  very  interesting  case  is  related  by 
SuMMA  (5/.  Louis  Cour.  of  Med.,  1900,  p.  434),  in  which,  after  the  appendix 
had  been  extirpated  at  an  operation  for  acute  perforative  appendicitis,  a 
severe  hemorrhage  suddenly  welled  up  from  the  depth  of  the  pelvis.  Inves- 
tigation of  the  cause  of  this  accident  revealed  a  fresh  rupture  of  an  ectopic 
pregnancy  on  the  left  side,  a  one  month's  foetus  being  found. 

In  a  case  observed  in  the  Johns  Hopkins  Hospital  (Gyn.  No.  45  7 6)  the 
patient,  aged  thirty-eight  years,  entered  with  a  history  of  having  fainted 
one  week  before  while  hanging  up  clothes,  having  since  had  continuous 
hemorrhage.    As  the  patient  was  subject  to  attacks  of  syncope,  this  attack 


Fig.  185. — Appendix  Adherent  to  Right  Broad  Ligament  in  a  Right  Extra-uterine  Pregnancy.    (M.  A. 

Runyon.    Oraoge,  N.  J.,  Feb.  14.  1903.) 

The  ampulla  of  the  uterine  tube  is  distended  with  clots,  and  the  appendix  adherent  in  the  angle  between  the 
ampulla  and  the  isthmus.    (Natural  size.)     (See'p.  409.) 

did  not  alarm  her,  and  was  ascribed  to  the  heat.  There  was  pain  about 
the  umbilicus  and  in  the  inguinal  regions,  especially  the  right.  Temper- 
ature 100°  F. ;  pulse  loo.  Operation  showed  a  recently  ruptured,  right 
tubal  pregnancy,  and  an  acutely  inflamed  appendix. 

3.  Independent  Affections  of  the  Appendix  and  the  Pelvic  Or- 
gans.—  In  cases  falling  under  the  third  class  —  namely, 
those  in  which  disease  of  the  appendix  and  disease 
of  the  pelvic  organs  exist  independently,  and  their 
association  is  purely  fortuitous — the  affection  of  the  appendix  is,  as  a  rule, 
an  old  one.  The  appendix  will  be  found  attached  to  adjacent  structures, 
or,  as  I  have  often  seen  it  in  the  course  of  gynecological  operations,  com- 
pletely atrophied  and  even  reduced  to  a  fine  cord,  in  some  instances  no 
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more  than  a  filament.  On  the  other  hand,  unsuspected  disease  of  the  uterus, 
tubes,  or  ovaries,  associated  with  the  remains  of  an  old  pehdc  peritonitis, 
may  be  of  long  standing  and  only  discovered  unexpectedly  during  the 
course  of  an  operation  for  acute  appendicitis.  It  is  not  always  an  easy 
matter  in  inflammatory  cases  to  decide  whether  disease  of  the  appendix 
and  the  right  tube  and  ovary  are  independent  or  associated,  for  extensive 
inflammatory  affections  proceeding  from  the  vermiform  appendix  or  from 
the  uterine  tube  may  spread  from  one  organ  to  the  other  and  then  subside, 
leaving  traces  behind  in  the  form  of  adhesions  enveloping  both  organs. 
In  these  circumstances  reliance  must  be  placed  on  the  history  of  the  case, 
which  should  always  be  carefully  investigated. 

The  possibility  of  the  coexistence  of  pelvic  and  appendical  disease  should 
always  be  borne  in  mind,  especially  in  cases  which  are  being  treated  for 
pelvic  disease.  The  cure  of  the  pelvic  affection  in  such  instances  has  dis- 
appointing results,  and  the  patient  continues  to  suffer  from  much  of  the 
discomfort  and  pain  for  which  she  was  treated,  relief  being  finally  obtained 
only  upon  removal  of  the  appendix.  A  good  example  is  the  case  of  a  patient 
who  came  under  my  care  suffering  from  general  pelvic  discomfort  and  pain- 
ful menstruation.  I  made  a  median  incision  and  found  the  uterus  retro- 
flexed  and  the  ovaries  adherent.  The  adhesions  were  freed  and  the  uterus 
suspended.  The  patient  was  little,  if  at  all,  improved  by  my  treatment. 
Some  months  later  she  was  operated  on  by  J.  B.  Deaver  of  Philadelphia, 
who  removed  the  chronically  inflamed  appendix,  with  the  complete  relief 
of  all  her  previous  symptoms.  Wiggin  (A^'.  Y,  Med,  Jour.,  1894)  operated 
upon  a  woman  for  double  pyosalpinx  and  general  pelvic  peritonitis  resulting 
from  puerperal  infection.  The  appendix  was  not  examined,  as  the  intes- 
tinal adhesions  were  light  and  easily  separated.  At  the  end  of  the  third 
day  after  operation,  the  patient  suddenly  presented  the  typical  symptoms 
of  acute  appendicitis,  and  at  operation  the  following  day  a  large  quantity 
of  fetid  pus  was  evacuated  while  the  adherent,  perforated  appendix  was 
removed.  The  author  believed  that  the  appendix  was  diseased  at  the  time 
of  the  previous  operation  and  that  the  trauma  during  the  operative  manip- 
ulations had  excited  the  acute  attack.  Delag^niere  {Congrks  de  chir,, 
1897)  relates  the  case  of  a  woman  who  had  had  the  right  ovary,  which  was 
sclero-cystic,  removed  and  the  uterus  suspended  on  account  of  pain  in 
the  abdomen  coincident  with  the  menstrual  periods  which  dated  from  a 
childbirth  five  years  before.  Six  weeks  later  she  was  attacked  w4th  symp- 
toms of  appendicitis,  and  shortly  afterward  had  a  second  attack.  Operation 
revealed  an  adherent  and  chronically  ulcerated  appendix,  associated  with 
the  presence  of  concretions. 

Quite  often,  after  the  removal  of  uterine  or  ovarian  tumors,  w^hich  are 
not  complicated  by  adhesions,  investigation  of  the  caecal  region  \\i\\  reveal 
the  presence  of  independent  appendical  disease.  Thus,  in  one  case  after 
removing  a  non-adherent  ovarian  cyst,  I  found  the  appendix  converted 
into  a  translucent,  cucumber-shaped  cyst.  In  a  case  of  myoma  the  appen- 
dix w^as  found  completely  filled  and  distended  by  two  large  concretions; 
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in  another  case  of  myoma  the  appendix  was  obliterated  and  enveloped  in 
adhesions.  In  cases  of  ectopic  gestation  the  association  of  an  independent 
appendicitis  has  been  frequently  observed,  as  in  the  case  of  Summa, 
mentioned  above. 

Diagnosis. — The  greatest  interest  in  regard  to  the  relationship  existing 
between  disease  of  the  pelvic  organs  and  appendicitis  centres  in  the 
diagnosis.  The  questions  to  be  determined  are :  Is  the  case  one  of 
pelvic  disease,  is  it  one  of  appendicitis,  or  is  it  one 
of  coincident  appendical  and  pelvic  disease?  In 
many  instances  the  differential  diagnosis  is  of  interest  chiefly  from  its  bear- 
ing upon  the  technic  of  the  operation,  as  in  any  case  surgical  intervention 
is  imperative,  but  in  other  cases  it  is  of  the  utmost  importance  that  a  correct 
diagnosis  should  be  made ;  as,  for  example,  if  we  are  dealing  with  a  case  of 
early  acute  salpingitis,  palliative  treatment  may  be  indicated;  whereas, 
if  it  is  a  case  of  acute  appendicitis,  conservative  treatment  may  result 
in  the  death  of  the  patient. 

Inflammatory  diseases  of  the  right  uterine 
a  d  n  e  x  a  are  most  frequently  confounded  with  appendicitis.  With  an 
accurate  history  of  the  onset  of  the  malady  and  a  careful  physical  exam- 
ination, mistakes  should  seldom  occur,  since  both  diseases  present  such 
characteristic  differences.  In  the  history  of  the  development  of  acute 
pelvic  infection  it  will  usually  be  found  that  there  has  been  a  yellowish 
vaginal  discharge,  often  associated  with  burning  micturition,  for  a  longer 
or  shorter  period  before  the  acute  symptoms  appeared ;  whereas  in  appen- 
dicitis a  history  of  previous  attacks  of  pain  in  the  right  side  or  of  digestive 
disturbances  is  often  given.  Abdominal  pain  associated  with  nausea  and 
vomiting  may  appear  as  suddenly  in  disease  of  the  adnexa  as  in  appen- 
dicitis, and  there  may  be  local  pain  on  pressure  over  the  right  lower  abdo- 
men; but  the  local  pain  and  tenderness  are  usually  situated  more  deeply 
in  the  pelvis  and  right  inguinal  regions,  the  most  intense  pain  being  elicited 
on  deep  palpation  in  the  region  of  Poupart*s  ligament.  On  vaginal  exam- 
ination exquisite  tenderness  is  felt  on  one  or  the  other  side  of  the  uterus. 
If  the  tenderness  is  equal  on  both  sides  or  if  it  is  most  marked  on  the  left 
side,  perimetritis  is  suggested.  R.  J.  Morris  has  called  attention  to  the 
diagnostic  importance  of  tenderness  on  pressure  at  a  point  an  inch  and  a 
half  from  the  umbilicus  in  a  line  drawn  from  the  navel  to  the  right  anterior 
superior  spine  of  the  ilium.  That  is  at  the  same  distance  from  the  umbilicus 
that  McBumey's  point  is  from  the  anterior  superior  spine.  In  chronic 
appendicitis  tenderness  is  invariably  present  at  this  point,  whereas  in 
pelvic  disease  there  is  tenderness  at  the  corresponding  point  on  the  left 
side.  Therefore,  if  both  appendicitis  and  pelvic  inflammation  are  present, 
both  of  Morris's  points  will  be  tender;  if  there  is  pelvic  inflammation  alone, 
the  left  Morris  point  will  be  tender;  while  if  it  is  appendicitis  alone,  the 
right  Morris  point  is  sensitive.  Dr.  Morris  has  found  this  sign  of  great 
value  in  differentiating  between  the  two  affections.  It  is,  however,  in  just 
those  cases  where  the  appendix  occupies  the  pelvic  position,  even  extending 
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to  the  left  side,  and  in  which  the  pain  and  tenderness  are  referred  to  a  point 
deep  down  in  the  pelvis  or  inguinal  region,  that  confusion  is  apt  to  exist. 
One  of  the  most  characteristic  differences  in  the  early  stage  of  the  attack 
is  found  in  the  character  of  the  pain,  which  at  the  onset  of  appendicitis  is 
usually  paroxysmal,  while  in  pelvic  inflammation  it  is  more  steady  and  less 
intense.  Fever,  accelerated  pulse,  and  leucocytosis  offer  no  points  of 
differentiation.  Chills  are  more  common  in  appendical  inflammation,  but 
are  very  inconstant.  The  relation  of  the  attack  to  the  menstrual  periods  is 
often  the  cause  of  error,  which  sometimes  leads  to  a  fatal  delay  in  surgical 
intervention.    The  two  following  cases  illustrate  this  point. 

C.  K.  Lemon.  {Personal  communication.)  The  patient  was  seized  with  an  acute  attack 
of  appendicitis  associated  with  suppression  of  the  menstrual  flow,  on  the  second  day  of  the 
period.  The  presence  of  pain  in  the  lower  abdomen,  slight  fever,  and  constipation  led  to 
a  diagnosis  of  acute  congestion  of  the  uterus,  and  the  patient  was  treated  with  laxatives 
and  hot  applications.  When  seen  by  a  consultant  on  the  fourth  day,  there  was  gjreat  dis- 
tention, high  temperature,  and  complete  obstipation,  soon  followed  by  incessant  vomit- 
ing, which  became  stercoraceous.  Death  occurred  on  the  sixth  day.  An  important  clue 
in  the  early  diagnosis  in  this  case  was  the  history  of  several  previous  attacks  of  pain  in  the 
lower  abdomen,  the  first  of  which  antedated  the  beginning  of  the  catamenia. 

G.  I.  McKelw.w.  {Med.  and  Surg.  Rep.,  1892,  p.  603.)  A  young  unmarried  woman 
suffered  from  excruciating  pain  in  the  right  ovarian  region  at  every  menstrual  period  and 
constant  tenderness  on  pressure.  She  became  pale  and  weak  and  was  unable  to  work.  A 
vaginal  examination  showed  a  retroverted  uterus,  bound  down  by  adhesions,  and  an  ex- 
ceedingly sensitive,  adherent  mass  the  size  of  a  walnut,  to  the  right  of  the  uterus.  Abdom- 
inal section  showed  an  adherent  uterus,  a  normal  tube  and  ovary  on  the  left  side,  and  an 
appendix  greatly  enlarged  and  tense,  which  was  adherent  to  the  right  tube  and  ovary, 
occasioning  the  sensitive  mass  palpated  in  the  examination.  The  tube  and  ovary,  which 
apart  from  the  appendical  adhesions,  were  healthy,  were  freed  and  left  in  situ  and  the 
uterus  was  freed.  The  appendix  was  removed,  and  the  patient  made  a  perfect  recovery, 
with  the  uterus  in  the  normal  position  and  no  lateral  mass. 

The  development  of  pelvic  inflammation  in  a  young  girl  or  an  xmmarried 
woman  of  good  character  should  always  arouse  a  suspicion  of  primary  appen- 
dical disease,  even  when  the  bimanual  examination  shows  definite  disease  of 
the  adnexa  on  one  or  both  sides,  as  in  many  cases  it  will  be  foxmd  that  a 
tubo-ovarian  disease  is  due  to  a  secondary  infection  from  the  appendix. 

In  the  early  stage  of  either  affection  a  tumor  cannot  usually  be  detected ; 
later,  a  more  or  less  well-defined  resistance  posterior  or  lateral  to  the  uterus 
may  signify  a  pelvic  inflammation  or  peK'ic  appendicitis.  In  the  latter  the 
resistance  is  usually  situated  higher,  extending  from  the  posterior  border 
of  the  right  broad  ligament  toward  the  iliac  fossa,  and  the  broad  ligament 
itself  is  free.  In  pelvic  disease  the  tumor  is  deep  in  the  pelvis,  and  it  is  often 
possible  to  palpate  the  thickened  uterine  end  of  the  tube  and  to  trace  it  out 
to  the  mass.    An  interesting  case  has  been  reported  by  Barnsby  {loc.  cit,). 

In  other  cases  a  large  pyosalpinx  may  extend  up  into  the  iliac  fossa  and 
closely  simulate  an  appendical  abscess. 

Acute  pelvic  inflammation  accompanied  with 
spreading  or  generalized  peritonitis  in  the  absence  of 
a  clear  history,  cannot  usually  be  differentiated  from  appendicitis.  In 
two  cases  admitted  to  the  Johns  Hopkins  Hospital  a  diagnosis  of 
appendicitis  with  diffuse  peritonitis  was  made,  but  at  operation  a  gener- 
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alized  peritonitis  originating  from  acute  gonorrhoeal  salpingitis  was  found. 
(**The  Vermiform  Appendix  and  its  Diseases,"  p.  713.) 

In  both  of  these  cases,  notwithstanding  the  definite  history  of  venereal 
exposure,  prominence  of  the  abdominal  symptoms  and  absence  of  pelvic 
symptoms  occasioned  a  wrong  diagnosis. 

In  another  case  diffuse  peritonitis  resulting  from  a  ruptured  right  pyosal- 
pinx  was  mistaken  for  acute  appendicitis.  Siegel  (cited  by  PoUak)  found 
a  ruptured  ovarian  abscess  at  operation  upon  a  case  in  which  a  diagnosis  of 
perforative  appendicitis  had  been  made.  Fen  wick  {Lancet,  1897)  reports 
a  case  of  ruptured  pyosalpinx  mistaken  for  appendicitis.  A  pelvic  abscess, 
whether  originating  from  the  generative  organs  or  from  the  appendix, 
presents  no  distinctive  features,  and  in  either  case  there  may  be  a  complete 
absence  of  abdominal  pain  and  tenderness.  The  history  of  preceding 
vulvo-vaginitis  or  of  puerperal  infection  on  the  one  hand,  or  of  attacks  of 
right  iliac  pain  on  the  other,  is  a  most  important  guide  to  a  diagnosis. 

A.  E.  Gallant  {Amer,  Med.,  1903,  No.  i,  836)  describes  two  very 
interesting  cases  in  children,  one  ten  years  old,  the  other  thirteen,  in  which 
a  retroperitoneal  appendical  abscess  burrowed  down  in  the  recto-vaginal 
septtun  and  formed  a  bulging  tumor  at  the  outlet.  A  diagnosis  of  pelvic 
disease  was  made  and  laparotomy  performed,  but  in  each  case  the  pelvic 
organs  and  peritonetmi  were  absolutely  healthy.  Mund6  {Med.  News, 
1897,  p.  621)  describes  a  similar  case;  a  well-defined  elastic  swelling  in  the 
median  line  of  the  abdomen  was  taken  for  an  ovarian  cyst.  A  median 
incision  showed  the  uterus  and  appendages  normal  and  the  swelling  retro- 
peritoneal. The  incision  was  closed  and  a  vaginal  examination,  neglected 
before,  revealed  a  tense  protrusion  of  the  posterior  wall.  On  opening  this, 
a  large  quantity  of  fetid  pus  escaped,  and  a  probe  introduced  into  the 
abscess  cavity  passed  readily  up  to  the  crest  of  the  right  ilium. 

Confusion  in  the  diagnosis  between  appendi- 
citis and  ovarian  cyst  with  torsion  of  the  pedicle 
is  very  common.  Niot  {Thkse  de  Paris,  1901)  cites  1 1  instances  of 
dermoid  cysts  with  twisted  pedicle,  mistaken  for  appendicitis.  In  2  out  of 
5  cases  of  cyst  with  twisted  pedicle  observed  by  Fowler,  the  patient  was 
sent  into  the  hospital  with  a  diagnosis  of  appendicitis.  As  a  guide  to  the 
differential  diagnosis  a  previous  knowledge  of  the  existence  of  the  tumor 
is  of  the  greatest  importance.  It  happens,  however,  that  acute  torsion  is 
most  common  in  the  case  of  cysts  of  medium  size,  which  had  not  previously 
produced  any  visible  swelling,  the  subjective  symptoms  being  absent  or 
else  very  slight.  The  frequent  association  of  constipation  with  pelvic 
tumors  leads  rather  in  the  wrong  direction  in  considering  the  diagnosis. 
The  sudden  onset  of  severe  pain,  often  accompanied  with  nausea  and 
vomiting,  may  closely  simulate  acute  appendicitis.  The  chief  distinguish- 
ing features  of  torsion  of  an  ovarian  pedicle  are  the  character  of  the  pain, 
which  is  more  continuous  and  diffuse,  unlike  the  colicky  initial  pain  of 
appendicitis,  with  its  later  localization  in  the  right  iliac  fossa.  At  a  later 
stage   when   peritonitis   supervenes,   the  subjective   symptoms   are   very 
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similar.  Palpation  is  the  most  valuable  means  of  differentiation.  It  is 
sometimes  possible  at  the  very  outset  to  distinguish  the  rounded,  well- 
defined,  elastic  ovarian  tumor,  while  in  appendicitis  a  mass  is  rarely  observed 
in  the  early  stages,  and,  if  it  is,  has  not  the  sharp  contour  of  the  cyst. 
Fluctuation  in  the  case  of  dermoids  and  some  multilocular  cysts  is  often 
indefinite,  and  never  to  be  depended  upon.  In  many  cases,  however,  the 
distention  and  extreme  sensitiveness  of  the  abdomen  render  palpation  very 
unsatisfactory,  and  the  cyst  may  be  completely  masked  by  the  rigid  abdom- 
inal walls.  Percussion  may  then  be  serviceable  in  outlining  the  tumor.  As 
the  early  acute  reaction  subsides,  the  tumor  is  sometimes  readily  palpable ; 
whereas  in  appendicitis  not  complicated  with  diffuse  peritonitis  the 
abdomen  becomes  natural-looking  and  soft,  with  the  exception  of  the 
appendical  region.  In  either  case,  however,  peritonitis  may  complicate 
the  situation.  In  this  event  a  differential  diagnosis  is  sometimes  impossible, 
but,  in  general,  it  may  be  noted  that  the  peritonitis  accompanying  ovarian 
cyst  is  of  a  milder  type,  and  is  not  associated  with  the  severe  constitutional 
symptoms  of  peritonitis  originating  from  appendicitis.  Moreover,  the 
abdominal  tenderness  is  usually  less  pronoimced.  Examination  per  vagi- 
nam  and  per  rectum  will  sometimes  give  valuable  information  regarding 
the  malady,  and  it  may  in  this  way  be  possible  not  only  to  outline  the  C5rst, 
but  also  to  recognize  the  twisted  pedicle,  which  is  felt  extending  from  the 
side  of  the  uterus  up  to  the  abdominal  mass.  If  the  tumor  is  entirely  intra- 
abdominal, the  uterus  may  be  displaced  upward.  As  in  either  condition 
operative  interference  is  imperative,  the  differential  diagnosis  is  not  of 
great  importance  except  as  a  guide  to  the  incision;  and,  as  a  rule,  when 
the  patient  is  anaesthetized  the  tumor  is  easily  recognized  if  a  bimanual 
examination  is  made.  It  is  advisable  in  making  the  rectal  examination 
immediately  before  operation  to  protect  the  hands  with  rubber  gloves. 

The  diagnosis  between  a  ruptured  tubal  pregnancy  and 
appendicitis  is  seldom  difficult,  if  an  accurate  account  of  the  events 
leading  up  to  the  attack  can  be  obtained,  as  well  as  a  clear  description  of 
its  onset.  The  history  of  irregular  menstruation,  especially  the  statement 
that  a  period  has  been  delayed  for  a  week  or  more,  with  a  subsequent 
slight,  irregular  flow,  is  very  suggestive  of  tubal  pregnancy.  The  onset  of 
the  attack  with  sudden  agonizing  pain,  followed  almost  immediately  by 
fainting  and  marked  pallor,  is  pathognomonic.  Chills,  vomiting,  and 
sudden  evacuation  of  the  bowels  may  occur  at  the  onset  of  ruptured  tubal 
pregnancy  or  with  acute  perforative  appendicitis.  Tenderness  and  muscle 
spasm  on  palpation  over  the  right  iliac  region  may  be  obser\''ed  in  a  right 
tubal  pregnancy;  usually,  however,  the  local  signs  are  situated  deeper  in 
the  pel\4s.  On  bimanual  examination  the  enlarged  tube  is  usually  palpated. 
Finally,  it  may  be  said  that  the  most  important  point  in  arriving  at  a  correct 
diagnosis  is  the  recognition  of  the  fact  that  confusion  may  exist,  and  that 
it  is  necessary  to  examine  the  pelvic  organs  carefully  to  exclude  pregnancy. 

Diagnosis  of  Coexisting  Affections. — An  important  question  to  be 
determined  in  some  cases  in  which  the  presence  of  the  gynecological  affection 
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is  well  recognized,  is  whether  there  is  a  complicating  appendicitis.  The 
fact  that  the  appendix  is  frequently  involved  in  pel\4c  adhesions  is  now 
too  well  known  to  require  especial  emphasis,  and  at  the  present  time  it  is 
improbable  that  such  accidents  could  occur  as  were  reported  by  Tait  and 
WiGGiN,  in  which,  during  the  course  of  an  operation  upon  the  pelvic  organs, 
the  appendix,  which  was  involved  in  the  universal  dense  adhesions,  was 
severed  without  the  knowledge  of  the  operator,  the  fact  only  being  dis- 
covered on  the  postmortem  table.  It  must  be  remembered,  however,  that 
independent  affections,  acute  or  chronic,  may  coexist,  and  that  one  may 
be  masked  by  the  predominant  symptoms  of  the  other.  This  is  of  especial 
importance  in  the  case  of  acute  appendicitis  developing  during  the  course 
of  an  acute  pelvic  inflammation.  The  greater  severity  of  the  abdominal  and 
general  constitutional  symptoms,  the  paroxysmal  pain,  and  the  localization 
at  or  near  McBumey's  point,  should  suggest  this  complication.  In  doubt- 
ful cases  an  exploratory  section  entails  less  risk  than  delaying  the  operation 
until  the  diagnosis  is  clear.  Moreover,  when  pelvic  inflammatoiy  disease 
is  attended  with  increasing  abdominal  pain,  tenderness,  and  rigidity, 
operative  interference  is  usually  indicated.  An  abdominal  section  is  pref- 
erable to  the  vaginal  route  in  all  cases  where  there  is  a  possibility  of  error. 
Acute  appendicitis  occurring  in  a  patient  who  is  known  to  be  the  subject  of 
an  ovarian  cyst  would  naturally  suggest  a  torsion  of  the  pedicle,  as  in  three 
cases  recorded  by  Werder  (loc.  cit.).  Fortunately,  the  differential  diagnosis 
in  such  a  case  is  not  of  great  importance,  as  early  operation  is  indicated  in 
either  case,  and  the  condition  is  then  easily  recognized.  The  coexistence  of 
appendicitis  and  extra-uterine  pregnancy  is  usually  recognized  if  a  careful 
history  of  the  case  is  obtained  and  a  thorough  abdominal  and  bimanual 
examination  made.  Both  affections  present  such  a  characteristic  clinical 
history  that  even  when  associated,  mistakes  should  not  often  occur.  The 
greatest  danger  lies  in  the  fact  that  when  an  acute  appendicitis  exists  at 
the  same  time  as  an  tmruptured  tubal  pregnancy  which  has  not  given  rise 
to  any  pronounced  symptoms  the  operator  may  not  be  aware  of  its  presence. 
In  one  case  of  a  young  unmarried  woman,  giving  a  definite  history  of  recur- 
rent appendicitis,  there  was  also  a  history  of  irregular  menstrual  flow  for 
about  three  weeks,  and  on  vaginal  examination  the  tube  seemed  to  be 
thickened.  After  removing  the  chronically  inflamed  appendix  I  also 
removed  an  early,  unruptured,  tubal  pregnancy. 

Treatment. — Examination  of  the  Appendix  whenever  the  Abdomen 
IS  Opened. — ^The  frequency  with  which  disease  of  the  appendix  is  associated 
with  disease  of  the  pelvic  organs  affords  a  sufficient  reason  for  examination 
of  the  appendix  whenever  the  abdomen  is  opened  for  any  reason  whatever. 
I  have  elsewhere  emphasized  the  duty  incumbent  upon  every  surgeon  of 
utilizing  the  opportunity  afforded  by  abdominal  section  to  examine  the 
appendix  whenever  it  can  be  done  without  additional  risk.*  For  the  last 
eleven  years  I  have  made  it  my  invariable  practice  not  only  to  examine 

♦  "  The  exploration  of  the  abdomen  as  an  adjunct  to  every  celiotomy."  Med.  News, 
December  i6,  1899. 
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the  appendix,  but  to  note  its  condition  as  regards  length,  soundness,  and 
freedom  from  adhesions,  including  these  data  among  others  which  the 
anaesthetizer  is  expected  to  fill  in  upon  a  printed  slip. 

Removal  of  the  Appendix  as  a  Prophylactic  Measure. — The  first 
question  which  arises  at  this  point  is  whether  the  normal  appendix  should 
be  removed  as  a  prophylactic  measure  whenever  the  opportunity  to  do  so 
is  afforded  by  abdominal  section.  During  the  time  this  book  has  been  in 
preparation  I  have  discussed  the  question  with  various  friends,  and  I  find 
that  the  greatest  diversity  of  opinion  exists  among  them  in  regard  to  it, 
some  of  them  urging  the  radical  plan  of  removal  in  every  case,  and  others 
condemning  such  a  practice  as  meddlesome  and  unsurgical.  The  variance 
of  opinion  among  men  of  equal  ability  and  experience  was  indeed  so  striking 
that  I  believed  it  would  be  both  of  use  and  of  interest  to  investigate  and 
make  known  the  views  of  a  number  of  professional  men  upon  the  subject. 
I  wrote,  therefore,  to  80  well-known  surgeons  in  different  parts  of  the 
United  States,  asking  for  their  opinions  and  requesting  permission  to 
publish  them.  The  method  of  interrogation  which  I  used  was  to  send  each 
individual  a  return  postal  card  with  the  following  question :  W  h  e  n  t  h  e 
abdomen  is  opened  for  other  causes  and  the  per- 
fectly normal  appendix  is  easily  accessible,  is  it 
your   rule   to   remove   it? 

To  80  applications  I  received  74  replies,  which  have  been  published  else- 
where in  some  detail  {Jour.  Amer.  Med.  Assoc,  Oct.  25,  1902).  It  is  evident 
from  them  that  no  tmiformity  of  opinion  exists  among  medical  men  as  to 
the  conditions  under  which  the  appendix  should  or  should  not  be  removed. 
One  surgeon  of  ability  and  experience,  for  instance,  replies :  **  Yes,  always '' ; 
while  another,  whose  opinion  is  no  less  entitled  to  consideration,  answers : 
**No,  it  is  unsurgical.**  The  categorical  form  of  my  inquiry,  of  course, 
made  it  impossible  for  surgeons  to  qualify  their  answers,  as  some  of  them, 
apparently,  wished  to  do.  In  classifying  the  replies,  I  have  treated  answers 
such  as  **  Usually,  but  not  always,**  or  **  If  the  patient's  condition  permits,*' 
as  tmqualified,  since  I  asked  only  for  the  rule,  not  the  exception;  and  I 
assume  in  my  question  that  no  serious  contraindication  is  present.  A  few 
answers,  however,  were  received  which  could  not  be  classified  unreservedly 
as  either  affirmative  or  negative. 

Exclusive  of  these,  there  were  70  replies,  44  of  which  were  against 
removing  the  normal  appendix  and  26  in  favor  of  doing  so. 

Assuming  these  results  to  represent  a  general  consensus  of  opinion 
throughout  the  United  States,  they  show  a  decided  majority  (44  to  26) 
against  the  removal  of  the  normal  appendix,  simply  because  the  opporttmity 
to  do  so  is  present.  My  own  opinion  coincides  entirely  with  this  view.  I 
never  remove  the  appendix  in  the  course  of  the  operation  for  other  causes, 
when  it  proves  on  inspection  to  be  entirely  normal;  and  my  reasons  for 
this  position  are  as  follows : 

I.  The  removal  of  the  appendix  involves  a  slight  additional  lisk, 
owing  to  the  fact  that  no  matter  how  good  the  patient's  condition  may 
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be  at  the  time  of  the  removal  there  is  no  guarantee  that  it  will  remain 
so  until  the  end  of  the  operation;  and  should  a  condition  of  shock 
ensue,  the  additional  five  minutes  thus  consumed  will  lessen  the  patient's 
chances  of  recovery. 

2.  We  are  not  yet  in  a  position  to  estimate  the  importance  of  removing 
the  normal  appendix  as  a  prophylactic  measure,  for  statistics  have  not  yet 
made  it  evident  what  is  the  exact  risk  of  an  attack  of  appendicitis  to  each 
individual  in  the  community. 

3.  The  fact  that  the  appendix  has  no  known  function  does  not  prove 
that  it  is  a  ftmctionless  organ,  although  we  are  in  the  habit  of  calling  it  so ; 
and  it  is  within  the  bounds  of  possibility  that  an  increase  in  our  knowledge 
concerning  it  in  the  future  may  demonstrate  some  reason  for  its  preserva- 
tion. It  is  only  a  few  years  since  the  ovaries  were  considered  to  have  no  use 
or  purpose  besides  that  of  reproduction,  and  their  extirpation,  apart  from 
interference  with  their  primary  function,  was  a  matter  of  no  importance. 
Now,  however,  when  their  relation  to  the  process  of  internal  secretion 
is  beginning  to  be  understood,  we  find  ourselves  responsible  for  their 
preservation  for  entirely  other  reasons. 

Removal  of  the  Adherent  Appendix  . — I  availed  myself 
of  the  opportunity  afforded  by  the  above  inquiry  to  ascertain  also  the 
opinion  generally  held  as  to  the  advisability  of  removing  the  vermiform 
appendix  when  it  is  adherent,  or,  in  other  words,  when  it  deviates  in  the 
slightest  degree  possible  from  normal.  I  appended  a  second  question  to 
the  following  effect :  When  the  appendix  is  even  slightly 
adherent  to  neighboring  structures,  peritoneum, 
ovarian,  or  fibroid  tumors,  do  you  then  remove 
it?  To  this  query  I  received  7  answers  so  qualified  that  they  could  not  be 
classified.  Out  of  the  remaining  67  answers,  60  were  in  favor  of  removing 
the  appendix  under  the  conditions  specified,  and  7  w^ere  against  it.  It  will 
be  seen  that  the  majority  in  favor  of  removing  the  appendix  under  the 
conditions  is  very  large,  so  large  as  to  constitute  almost  unanimity  of 
opinion.  For  myself,  I  believe  it  to  be  an  excellent  general  rule  to  remove 
the  appendix  w^henever  it  is  adherent  to  another  organ,  because  it  is  prone 
to  bleed,  and  if  returned  to  the  abdomen,  may  very  readily  contract 
adhesions  which  may  cause  an  attack  of  appendicitis.  I  also  think  it  a 
good  special  rule  to  remove  any  appendix  which  hangs  free  from  the  end 
of  the  caectmi,  as  w^ell  as  one  which  is  long  enough  to  reach  the  field 
of  an  adjacent  operation,  because  such  appendices  are  specially  liable  to 
become  adherent.  I  do  not,  however,  remove  a  short  appendix,  nor  one 
which  is  curled  up  on  either  side  of  the  caecum,  and  I  w^ould  carefully  avoid 
pulling  out  an  appendix  which  lies  above  the  horizontal  line  traversing 
the  lower  end  of  the  caecum.  In  this  connection  I  should  also  like  to  recall 
and  to  endorse  the  opinion  of  R.  Abb6,  namely,  that  the  perfectly  nor- 
mal appendix  never  contains  fecal  concretions,  therefore  whenever  an 
apparently  healthy  appendix  is  felt  to  contain  these  there  is  sufficient 
reason  for  its  removal. 
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In  any  case  also  where  the  patient  specially  requests  that  the  appendix 
be  removed,  I  think  the  surgeon  should  comply.  The  risk  of  the  operation, 
properly  done,  is  extremely  small,  and  it  is  sometimes  a  great  relief  to  a 
patient's  mind  to  know  that  it  has  been  removed,  especially  if  there  have 
been  other  cases  of  appendicitis  among  his  family  and  friends. 

Removal  of  the  Appendix  when  Operations  are  Performed  in  its 
Neighborhood  that  might  give  rise  to  Post-operative  Adhesions. — 
In  the  case  of  men  there  is  practically  no  risk  that  disease  will  arise  in  the 
appendix  from  altered  conditions  due  to  operations  in  its  immediate  neigh- 
borhood, but  in  women  there  is  a  possibility,  although  a  remote  one,  that 
the  appendix  may  become  adherent  to  the  fresh  scar  resulting  from  opera- 
tions on  the  uterus  or  the  right  ovary.  In  my  Operative  Gynecology,  pub- 
lished in  1895  (vol.  2,  p.  523),  I  said:  **The  vermiform  appendix  may 
become  involved  in  post-operative  adhesions  attaching  it  to  the  pedicle 
left  in  the  pelvis,  and  causing  severe  pain  in  the  right  iliac  fossa,  with 
attacks  simulating  appendicitis.  I  operated  on  a  patient  of  this  kind, 
whose  right  ovary  had  been  removed  three  years  before  by  H.  Robb;  I 
removed  an  inflamed  left  ovary  and  the  uterus  together  with  the  appendix, 
which  hung  over  into  the  pelvis  and  was  firmly  adherent  at  its  end  to  the 
pedicle  on  the  right  side.'*  Two  other  cases  of  this  kind  have  come  to  my 
own  personal  knowledge,  and  I  have  collected  six  more  reported  in 
periodicals,  or  sent  me  in  personal  commtmications  (**The  Vermiform 
Appendix  and  its  Diseases,"  p.  719.) 

In  speaking  of  two  cases  occurring  in  his  experience  G.  R.  Fowler 
remarks :  **  This  experience  opens  up  a  new  field  of  inquiry  as  to  the  causes 
of  painful  stump  and  abdominal  symptoms  sometimes  observed  to  follow 
operations  upon  the  adnexa.  Ever  since  the  occurrence  of  my  two  cases, 
I  have  made  it  a  rule  to  perform  typical  excision  of  the  appendix  when  the 
latter  is  intraperitoneally  situated,  in  every  case  in  which  the  abdomen  is 
opened  for  any  operative  structures  within  reach  of  this  mischievous  and 
useless  organ." 

Judging  from  the  evidence  just  collected,  it  seems  likely  that  adherence 
of  the  appendix  to  the  scar  of  a  previous  operation  stands  in  etiologic 
relation  to  a  post-operative  appendicitis  much  more  frequently  than  has 
hitherto  been  supposed.  Further  data  on  the  subject,  therefore,  are  to  be 
desired.  These  can  only  be  obtained  by  operators  for  appendicitis,  whether 
they  are  gynecologists  or  general  surgeons,  publishing  all  cases  in  which 
the  appendix  is  found  adherent  to  a  scar  at  the  site  of  a  previous  operation. 
The  value  of  such  statistics  will,  of  course,  be  much  enhanced  if  it  can  be 
shown  by  reference  to  a  previous  record  that  the  appendix  was  normal  at  the 
time  of  the  first  operation ;  we  have  here  also  an  additional  reason  for  not 
neglecting  the  opportunity  to  examine  the  appendix  whenever  an  occasion 
is  afforded  by  abdominal  section,  as  well  as  its  removal  when  pretemat- 
urally  long  or  lying  within  reach  of  a  denuded  surface  in  the  peritoneum. 

In  order  to  avoid  just  such  accidents  as  the  adhesion  of  the  appendix  or 
of  any  other  intact  structure  to  the  raw  surface  in  the  pedicle,  Condamin 
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of  Lyons,  following  the  distinguished  Laroyenne,  has  urged  the  careful 
covering  in  of  all  raw  surfaces  created  by  surgical  operations  in  the  peri- 
toneal cavity.  He  dignifies  this  important  principle  by  the  name  of  **  peri- 
tonisaiion''  {Lyon  m^d.,  1894,  p.  567).  McGuire,  in  the  article  referred  to 
(loc,  cit,)^  makes  the  important  suggestion  that  whenever  the  right  ovary 
is  removed,  the  raw  stump  should  be  protected  by  covering  it  with  peri- 
toneum and  burying  it  out  of  sight.  H.  Kreutzman  of  San  Francisco,  in 
discussing  the  treatment  of  the  pedicle  in  ovariotomy  and  salpingo-oopho- 


Fio.  186. — Finney's  Casb  of  Long  Appendix  Adherent  by  its  Tip  to  Suspensory  Ligament  Attaching 

Uterus  to  Anterior  Abdominal  Wall. 

Case  of  myomectomy  and  suspension  by  author;   subsequent  operation  by  Finney  for  the  appendical  complica- 
tion.    M.  O.  G.,  age  forty-two.     Jan.,   1902.     Recovery. 

rectomy,  recommends  freeing  a  serous  cuff  from  the  vessels  before  ligating 
them,  and  after  the  ligation,  delicately  sewing  together  the  serous  surfaces 
so  as  to  cover  the  stump  completely  {Amer,  Jour,  Ohst.,  1896,  p.  830).  The 
same  plan  has  also  been  advocated  by  Watkins  of  Chicago.  The  necessity 
of  protective  measures  is  shown  by  the  cases  just  cited,  in  which  the  adher- 
ence of  the  appendix  to  a  raw  surface  after  the  removal  of  the  right  ovary 
was  the  exciting  cause  of  an  attack  of  appendicitis. 

Incisions    for    Removal    of    the    Appendix.  —  The     median 
incision  is  best  in  cases  where  the  abdominal  walls  have  been  greatly 
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stretched  by  a  pelvic  tumor,  or  by  repeated  pregnancies,  for  then  the  right 
side  of  the  incision  is  easily  drawn  over,  and  the  right  iliac  fossa  fully  and 
easily  explored  (see  Chap.  XVII,  Fig.  102).  If  the  incision  is  not  more  than 
two  and  a  half  inches  in  length,  it  is  difficult  to  reach  the  appendix,  but  this 
is  easily  accomplished  through  an  incision  three  and  a  half  to  four  inches 
long,  extending  not  less  than  three-quarters  or  two-thirds  of  the  way  up  to 
the  imibilicus.  The  incision  having  been  made,  the  right  side  is  forcibly 
retracted  toward  the  caecum,  which,  at  the  same  time,  is  drawn  toward  the 
opening.  If  the  caecum  has  a  short  mesentery,  and  the  abdominal  walls 
are  rigid,  it  may  be  necessary  to  make  another  separate  incision  over  the 
appendix  in  order  to  remove  it.  This  is  easily  done  by  introducing  the 
four  fingers  of  the  left  hand  into  the  abdomen  and  pushing  up  the  ab- 
dominal wall,  at  the  same  time  cutting  down  on  muscles  which  can  then 
be  pulled  apart  after  McBumey's  method  (see  Chap.  XVII,  p.  284).  The 
peritoneum  is  then  opened,  the  appendix  picked  up  by  the  hand  inside 
the  abdomen  and  pushed  through  the  second  small  incision.  To  operate 
in  this  manner  successfully  it  is  always  necessary  to  have  the  patient 
on  a  level  table,  as  Trendelenburg's  position  causes  the  appendix  to 
gravitate  up  toward  the  diaphragm,  and  it  cannot  be  brought  down 
without  dangerous  traction. 

Semilunar  Incision.  —  In  cases  where  coincidence  of  appen- 
dicitis and  pelvic  disease  is  suspected  before  operation,  or  where  the 
diagnosis  is  doubtful  between  right-sided  pelvic  inflammation  or  extra- 
uterine pregnancy  and  appendicitis,  the  best  incision  is  in  the  semi- 
lunar line,  directly  over  the  right  side  of  the  pelvis  and  close  to  the  root 
of  the  appendix. 

Lateral  Incision  . — If,  after  opening  the  abdomen  in  the  median 
line  for  pelvic  disease,  an  abscess  is  found  in  association  with  the  appendix, 
it  is  best  to  open  the  sac  extra-peritoneally,  using  the  median  incision  as  a 
guide.  The  steps  in  the  operation  are  as  follows:  The  operator,  if  right- 
handed,  steps  to  the  left  of  the  patient,  and  introduces  four  fingers  of  the 
left  hand  into  the  abdomen  in  such  a  manner  as  to  grasp  the  abdominal 
wall  between  the  thumb  and  fingers,  the  tips  of  the  fingers  resting  upon  the 
point  of  contact  of  the  abscess  with  the  abdominal  wall.  The  incision  is 
then  rapidly  made  to  the  outside  of  this  point  through  the  skin  and  muscles 
and  then  cautiously  prolonged  into  the  abscess ;  if  there  is  any  tmcertainty 
as  to  its  exact  location,  the  blunt  end  of  a  pair  of  artery  forceps  may  be 
pushed  into  the  tissues,  after  incising  the  muscles,  without  danger,  care 
being  always  taken  to  avoid  opening  the  peritoneal  cavity  by  the  fingers 
inside  the  abdomen,  all  contamination  being  thus  limited  to  the  hand  used 
outside.  After  opening,  evacuating,  and  drying  out  the  abscess,  and  putting 
in  the  drain,  the  gloves  can  be  changed,  and  the  closure  of  the  median 
incision  proceeded  with.  If  any  intra-pelvic  operation  has  to  be  performed, 
it  had  best  be  done  before  opening  the  abscess  in  the  appendix. 

Removal  of  the  Appendix. — If  there  is  no  suppuration,  it  is  a  matter 
of  indifference  whether  the  appendix  or  the  pelvic  disease  is  first  treated, 
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Pio.  187. — ^Thb  ITppb*  TiGtrR'E  tnbws  ttic^tCNshri  'iKVbtvkirBMT  of  Appendix  in  Tubo- 
ovARiAN  Abscess  op  thb  RmHt  Sit»B.  WiDBSPftBAb  A&bbsions  to  Uterus  and 
Pelvic  Walls.    Thb  Mj^thod  op  RBiiovAL  la  bhowjW  tn  Uppn  and  Lower  Figures. 

A,  the  mesooappendbi  fo  tied  '«ff  uM  the  appetidix  detadied  at  its  base  and  grasped  as 
shown  in  lower  figure,  wUen  the  oix«Ti9Q^  vessels  are  eKfxsed^and  tied  at  B.  Lastly,  as 
appendix,  uterine  tube,  and  ovary  are  lifted  out  of  their  bed  of  adhesions,  the  tube  is 
ezsected  from  the  uterine  comu  a^d  the  vessels  cq^lrpUed  ^t  .C. 
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but,  generally  speaking,  it  is  best  to  do  the  pelvic  work  first,  and  that  on 
the  appendix  last.  After  removal  of  the  appendix  the  opening  into  the 
caecum  should  be  closed  as  soon  as  possible.  If  there  is  suppuration  in 
either  the  pelvis  or  the  appendix,  the  clean  operation  should  be  done  first. 
If  both  are  infected,  it  is  best  to  do  the  easier  first,  taking  out  the  appendix 
at  once  by  preference,  as  this  must  be  removed,  while  the  suppuration  in 
the  pelvis  can  be  quickly  drained  by  the  vaginal  vault. 

When  the  Appendix  is  Adherent  to  the  Ovary  and  Tube.  — ^After  wide- 
spread pelvic  peritonitis,   it  may  be  without  the  presence  of  infective 


Vi^-r»fdil  fold. 


Fig.  1 88. — Shows  thb  Method  op  Rbmovino  an  Adhbrbnt  Appbndico-Tubo-ovarian  Mass  in  Rbvbrsb 

Order,  Following  thb  Arrows,  i  to  7. 

organisms,  the  ovaries  are  often  attached  to  the  pelvic  walls,  while  the 
sigmoid  flexure,  together  with  the  appendix,  is  bound  down  or  covered 
in  by  adhesions.  If  the  adhesion  is  a  light  one,  it  may  be  simply  detached, 
and  the  pelvic  organs  treated  separately  to  the  appendix,  as  their  condi- 
tion may  require.  If  the  adhesion  is  firm  and  intimate,  one  of  two  plans 
may  be  followed. 

1 .  The  base  of  the  appendix  is  clamped  first  and  the  appendix  severed ; 
the  ovarian  vessels  are  then  exposed  and  tied;  and,  lastly,  the  tube  is 
exsected  from  the  uterine  comu  and  the  vessels  controlled  (see  Fig.  187). 

2.  The  tube  or  the  tubo-ovarian  mass  is  first  detached,  beginning  at 
the  uterine  comu,  and  enucleation  conducted  in  a  direction  the  reverse  of 
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that  just  described,  according  to  the  direction  indicated  by  the  arrows  in 
the  figure,  the  base  of  the  appendix  being  finally  clamped  and  severed 
(see  Fig.  i88). 

When  the  Uterine  Tube  and  the  Ovary  Coalesce  with  the  Appendix  to  form 
an  Abscess  on  the  Pelvic  Floor  (see  Fig.  189). — Under  these  circumstances 


Fio.  189. — H.  A.  Kelly.    Tubo-ovarian  Abscess.     Pbri-appbndicitis. 

Appendix  adherent  from  root  to  tip,  the  distal  portion  following  the  dotted  line  lies  upon  the  pelvic  floor  under 
tubo-ovarian  abscess.     Douglas'  pouch  is  obliterated.      £.  L.,  colored,  age  eighteen.    Autopsy,  June  za,  1899. 


extreme  caution  is  necessary  in  order  not  to  distribute  the  contents  of 
the  abscess  over  the  peritoneal  cavity.  In  the  case  of  a  large  abscess 
with  a  patient  in  bad  condition,  I  prefer  to  make  simply  a  vaginal  inci- 
sion and  secure  good  drainage,  leaving  the  appendix  to  be  removed,  if 
possible,  at  a  later  date. 

If  the  abscess  is  small  and  situated  down  in  the  pelvis,  all  the  stirroimd- 
ing  parts  of  the  peritoneum  must  be  walled  off  with  gauze  and  completely 
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protected  from  contamination  upon  the  escape  of  the  pus.  The  appendix 
should  then  be  detached  from  the  caecum,  and  its  mesentery,  together  with 
the  ovarian  vessels,  tied  off.  The  uterine  vessels  should  also  be  tied  at  the 
uterine  comu.  As  much  of  the  pus  as  possible  should  be  removed  with  an 
aspirator.  Then  the  surgeon  must  make  a  cautious  effort  to  peel  out  the 
whole  mass,  carefully  working  his  fingers  down  underneath  it  in  the  pos- 
terior pelvis.  Gauze  or  sponges  should  be  freely  used  to  take  up  any 
escaping  fluid.    If  when  the  mass  comes  away  it  leaves  any  portion  of  its 


Fig.  xqo. — H.  A.  Kblly.    Thb  Distal  Portion  op  thb  Appendix  Adherent  to  the  Broad  Ligament  in  Case 
OP  Large  Multilocular  Ovarian  Cyst.    H.  F.,  age  forty-eight.    June  4,  1902.    Recovery.    (Natural  size.) 

infected  wall  clinging  to.  the  pelvic  floor,  the  latter  should  be  scraped  with 
a  knife-blade  or  a  curette,  and  then  freely  touched  with  pure  carbolic  acid, 
followed  by  alcohol,  after  which  the  whole  area  should  be  covered  with 
a  loose  handful  of  washed-out  iodoform  gauze,  draining  either  at  the 
abdominal  wound  or  through  a  large  opening  at  the  back  of  the  cervix 
into  the  vagina. 

When  the  Appendix  is  Strongly  Adherent  to  a  Tumor  of  the  Uterus  or 
Ovary  (see  Fig.  190). — Under  these  circumstances  the  best  plan  of  enucle- 
ation is  to  detach  the  appendix  from  the  caecum,  and  close  the  opening 
at  once  if  possible.  The  tumor  should  then  be  removed  with  the  appendix 
attached  to  it. 
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When  Appendicitis  is  Complicated  with  Extra-uterine  Pregnancy. — ^This 
condition  offers  no  diffictilties  not  dealt  with  in  the  preceding  sections.  The 
appendix  should  be  removed  either  with  the  mass  or  separately,  as  the 
occasion  requires  (see  Fig.  191). 


f  e  I  u  * 


Fig.  191. — H.  A.  Kelly.     Appendix  Adhbrbnt  to  Uterine  Tube  and  Ovary  in  thb  Midst  op  Extensive 

Adhesions. 

The  fcEtus  shown  on  the  left  was  found  buried  apparently  in  substance  of  ovary.    A.  W.,  age  thirty.    May  3 1 ,  1902. 

Recovery.     (Natural  size.) 

RELATIONS  OF  APPENDICITIS  TO  PREGNANCY,  LABOR, 
AND  THE  PUERPERIUM. 

General  Considerations. — ^The  relation  of  appendicitis  to  pregnancy, 
labor,  and  the  puerperium  demands  especial  consideration  for  several 
important  reasons.  The  extreme  gravity  of  appendicitis  complicating 
pregnancy  and  the  puerperium,  involving  as  it  does  the  welfare  of  both 
mother  and  child,  together  with  the  difficulties  in  diagnosis  and  the  risks 
to  the  child  should  operation  be  performed,  combine  to  render  this  condi- 
tion one  of  the  most  difficult  for  both  the  obstetrician  and  the  surgeon. 
Although  there  are  fairly  numerous  references  in  the  literature  to  the 
occurrence  of  appendicitis  during  pregnancy,  the  cases  are  still  too  few  to 
warrant  any  positive  conclusions  regarding  the  relative  frequency  of  the 
complication;  and  as  unfortunately  only  severe  cases  in  general  are 
reported,  it  is  impossible  to  form  a  definite  opinion  concerning  the  prog- 
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nosis  as  regards  either  the  mother  or  the  child.  In  the  early  literature 
only  a  few  isolated  cases  appeared.  A  case  described  by  Stumpf  in  1836, 
as  one  of  rupture  of  the  caecum  in  a  pregnant  woman,  was  probably  an 
early  instance  of  perforative  appendicitis ;  but  the  first  case  clearly  recog- 
nized as  such,  and  made  the  occasion  of  operation,  was  that  of  Hancock 
(Lancet,  1848,  vol.  2,  p.  381),  who  opened  a  perityphlitic  abscess  on  the 
tenth  day  after  a  premature  delivery.  The  patient  stated  that  she  had 
observed  a  swelling  in  the  right  side  of  the  abdomen  before  her  pregnancy, 
but  previous  to  her  confinement  it  had  not  caused  her  any  uneasiness. 
Upon  opening  the  abscess  a  quantity  of  turbid  serum  with  shreds  of  fibrin 
and  false  membrane  passed  out.  The  patient  improved  immediately, 
but  the  wound  did  not  heal,  becoming  inflamed  and  painful,  until  at  the 
end  of  a  fortnight  two  fecal  concretions  escaped,  after  which  recovery 
soon  followed  (see  Chap,  i,  p.  6).  Abrahams  {Amer,  Jour,  Obst.,  1897, 
vol.  35)  collected  and  analyzed  15  cases,  which  were  all  which  had  been 
reported  at  that  time. 

It  is  to  be  expected  that  appendicitis  should  frequently  develop  during  j 
pregnancy,  because  the  early  child-bearing  age  corresponds  with  the  time 
when  the  disease  is  most  frequent.  The  apparent  rarity  of  the  coexist- 
ence of  the  two  conditions  is  probably  to  be  explained  by  failure  to  recog- 
nize the  mild  forms  of  appendicitis,  the  symptoms  doubtless  being  often 
attributed  to  disturbances  due  to  the  pregnane)'' ;  many  of  the  more  severe  i^ 
cases  are  mistaken  for  puerperal  sepsis.  H.  N.  Vineburg  (New  York  Med. 
Jour.,  May  11,  1907)  has  collected  from  the  literature  169  cases  of  acute 
appendicitis  complicating  pregnancy.  According  to  statistics  published 
by  Treves  and  Vineberg,  the  latter  taking  all  the  cases  in  Mount  Sinai 
Hospital,  New  York,  for  eight  years,  the  proportion  of  acute  appendi- 
citis occurring  in  pregnancy  is  from  one  to  two  per  cent,  of  all  cases  of 
appendicitis.  It  is  not  necessary  to  assume  a  direct  etiologic  relationship 
to  account  for  the  occurrence  of  appendicitis  diuing  pregnancy,  and  prob- 
ably  in  the  majority  of  cases  the  coincidence  is  purely  accidental.  Frankel 
(Samml.  klin.  Vort,,  1898,  No.  229,  p.  1335),  opposing  the  view  of  Hlawacek 
(Monat.  f.  Geb.  m.  Gyn.,  vol.  6,  p.  327)  and  others,  who  hold  that  pregnancy 
is  an  important  factor  in  the  causation  of  appendicitis,  considers  that  the 
appendix  is  subject  to  no  different  conditions  in  pregnancy  than  at  other 
times.  **  An  organ  so  variable  in  its  size,  its  form  and  position,  and  nor- 
mally so  freely  movable,  can  easily  become  adapted  to  the  varying  condi- 
tion of  pressure  in  the  abdomen.**  It  is  probable,  however,  that  in  some 
instances  pregnancy  and  labor  have  an  indirect  influence  in  exciting  the 
inflammatory  attack,  especially  when  the  appendix  is  already  prepared 
by  preexisting  disease.  The  obstinate  constipation  which  is  so  common 
during  the  later  months  of  pregnancy  may  readily  provoke  an  active 
process  in  a  latent  appendicitis,  while  the  excessive  engorgement  of 
the  pelvic  and  hemorrhoidal  veins  very  possibly  affects  the  circulation 
in  the  appendix.  Le  Gendre  (Rev.  prat,  d'obst.  et  de  paed.,  1897,  No.  10, 
p.  200)  refers  to  a  case  of  Tuffier's  in  which  three  successive  pregnancies 
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were  accompanied  with  appendical  attacks.  Resection  of  the  appendix, 
which  contained  a  concretion,  resulted  in  cure.  Le  Gendre  also  calls 
attention  to  the  fact  that  during  pregnancy,  as  well  as  in  the  non-pregnant 
state,  the  menstrual  molimen  may  cause  relapses  in  a  chronic  appendicitis. 
He  relates  the  case  of  a  young  woman  who  had  suffered  from  repeated 
attacks  of  appendicitis,  and  in  her  first  two  pregnancies  the  appendical 
attacks,  which  had  always  been  mild,  occurred  in  greatly  aggravated  form. 
An  attack  during  the  second  month  of  the  second  pregnancy  was  accom- 
panied by  symptoms  of  peritonitis.     The  illness  gradually  subsided,  but 


Fig.  iga.- 


-H.  A.  Kelly.    Appendix  Adherent  to  the  Pregnant  Rudimentarv  Uterine  Horn.    Seen  prom 
Behind.    (Gyn.  No.  5820,  May,  1902.) 


two  days  after  the  date  for  the  menstrual  period,  an  acute  exacerbation 
took  place.  Recovery  again  followed,  but  it  was  decided  to  operate  eight 
days  before  the  time  for  the  next  period.  The  appendix,  which  w^as  per- 
forated at  its  base,  w^as  resected,  together  with  a  mass  of  inflammatory 
exudate  and  an  enlarged  gland.  A  smooth  recovery  followed,  and  the 
pregnancy  continued  its  normal  course. 

When  the  appendix,  as  a  result  of  antecedent  inflammatory  attacks, 
has  become  adherent  to  the  uterus  or  to  the  ovary,  tube,  or  broad  ligament 
(see  Fig.  192),  the  alteration  in  the  anatomic  relations  and  the  traction 
upon  the  appendix  consequent  upon  the  pregnancy  involve  more  or  less 
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danger.  The  strong  contractions  of  parturition  and  the  sudden  diminu- 
tion in  the  size  of  the  uterus  when  it  has  become  empty  have  a  more  harm- 
ful effect  than  the  gradual  growth  of  the  uterus  during  pregnancy.  The 
most  dangerous  complication  is  met  with  when  the  uterus  forms  part  of 
the  wall  of  a  peri-appendical  abscess.  With  the  expulsion  of  the  foetus  and 
sudden  contraction  of  the  uterus,  rupture  of  the  abscess,  according  to 
KoNiG,  is  almost  inevitable.  A  good  example  of  the  danger  of  this  com- 
plication is  described  by  Muret  {Zeit.  f.  Gyn.,  No.  94,  p.  1359),  where  in 
the  fifth  or  sixth  month  of  pregnancy,  a  typical  appendicitis  developed, 
but  soon  subsided  with  a  disappearance  of  all  symptoms.  The  pregnancy 
went  on  to  term,  and  a  normal  delivery  followed,  but  two  days  later  the 
patient  died  from  peritonitis.  Autopsy  showed  that  the  contraction  of 
the  uterus  had  caused  rupture  of  an  abscess. 

Mayo  Robson  (personal  communication,  1903)  has  operated  on  two 
cases  of  suppurative  appendicitis  developing  almost  immediately  after 
accouchement.  The  first  case  was  one  of  suppurative  peritonitis  arising 
from  an  appendix  which  perforated  the  day  after  delivery.  Operation 
was  performed  on  the  third  day,  the  appendix  being  removed,  the  pelvis 
and  abdomen  cleaned  of  pus,  and  lavage  of  the  peritoneum  performed. 
The  patient  recovered  completely.  In  the  second  case,  acute  appendicitis, 
ending  in  abscess  formation,  developed  a  few  days  after  confinement.  At 
operation,  performed  ten  days  after  delivery,  it  was  foimd  that  the 
appendix,  which  was  perforated  and  necrotic,  had  become  fixed  to  the 
open  end  of  the  right  tube,  down  which  the  pus  was  creeping.  The  tube 
and  appendix  were  removed  together  and  the  patient  made  a  good  recovery. 

The  Effect  of  Appendicitis  upon  Pregnancy.  —  No  statistical 
proof  can  be  obtained  from  the  limited  number  of  observations  reported 
regarding  the  relative  frequency  with  which  the  death  of  the  child  results 
when  pregnancy  is  complicated  by  appendicitis,  yet  all  writers  are  agreed 
as  to  the  extremely  grave  prognosis  for  it  in  severe  cases.  In  mild  attacks 
the  normal  course  of  the  pregnancy  is  not  disturbed.  Boije  (Mitteilungen 
aiis  der  gyndkologischen  Klinik  des  Professor  Otto  Engstrom,  1903,  vol.  5) 
cites  18  cases  from  Engstrom's  clinic,  mostly  of  a  mild  type,  in  all  of  which 
the  pregnancy  proceeded  normally.  In  other  cases,  even  where  a  severe 
inflammation  is  cut  short  by  operation,  the  pregnancy  often  proceeds 
normally.  D.  Lewis  {Med.  Recorder,  Chicago,  1901,  p.  369).  has  success- 
fully operated  on  five  occasions  during  early  pregnancy.  In  one  instance 
a  large  abscess  was  incised  and  drained  in  the  fourth  month  of  pregnancy ; 
and  the  labor  proceeded  without  incident.  C.  Strickler  (Gloniger, 
Amer.  Med.,  Jan.  10,  1903)  operated,  in  the  fifth  month  of  pregnancy, 
for  acute  appendicitis  with  obstruction  due  to  adhesions.  Recovery  was 
uneventful,  and  a  Hving  child  was  bom  at  term.  T.  K.  Holmes  {Amer, 
Jour.  Surg,  and  Gyn.,  St.  Louis,  Feb.,  1903)  reported  the  case  of  a  woman 
four  months  pregnant,  operated  on  for  gangrenous  appendicitis  with  general 
peritonitis.  Recovery  followed,  and  the  pregnancy  proceeded  to  term, 
when  a  healthy  child  was  delivered.     Similar  cases  have  been  reported 
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by  Penrose,  McCosh  and  Hawkes,  and  many  others.  Generally,  how- 
ever, in  severe  cases  abortion  ensues.  In  some  instances  the  foetus  dies 
in  utero  from  general  toxaemia  or  septicaemia  and  is  then  expelled.  Cases 
have  been  described  in  which  the  infection  of  the  foetus  and  placenta  was 
demonstrated  bacteriologically.  In  a  case  of  Konig's  a  recently  dead 
foetus  was  delivered  spontaneously  five  days  after  incision  of  a  peri-appen- 
dical  abscess.  The  bacillus  coli  communis  was  found  in 
pure  ctilture  in  the  organs  of  the  foetus,  in  the  placenta  and  in  the  large 
uterine  veins.  In  most  instances  uterine  contractions  are  primarily  excited 
and  a  living  child  is  delivered,  which,  however,  often  soon  dies  on  accoimt 
of  non- viability  or  from  infection.  The  uterine  contractions  may  be  pro- 
voked by  direct  inflammatory  irritation  or  through  general  constitutional 
disttu-bance,  especially  high  fever.  In  many  cases  premature  delivery 
occurs  early  in  the  appendical  attack,  and  in  such  a  case  a  healthy  child 
may  be  bom,  but  when  delivery  occurs  after  the  patient  has  become 
profoundly  septic  or  when  infection  of  the  uterus  has  taken  place,  the 
prognosis  for  the  child's  life  is  less  favorable. 

With  the  act  of  parturition,  whether  it  occurs  at  full  term  or  prema- 
turely, a  dangerous  complication  is  added.  In  the  first  place,  as  already 
explained,  there  is  the  almost  inevitable  rupture  of  adhesions  and  the 
probability  of  general  distribution  of  the  infection;  and  in  the  second 
place  there  is  the  danger  of  infection  of  the  uterus  with  the  \drulent 
Appendical  organisms,  constituting  a  true  puerperal  infection. 

Oppenheimer  relates  the  case  of  a  woman  who,  in  the  seventh  month 
of  her  pregnancy,  presented  symptoms  of  peritonitis.  On  the  third  day 
a  living  child  was  bom.  Three  days  later  a  large  mass  resembling  a  tiunor 
of  the  kidney  had  developed,  while  necrotic  masses  were  removed  from 
the  uterus.  The  patient  died  without  operation,  and  the  postmortem 
showed  peritonitis  resulting  from  perforative  appendicitis  and  secondary 
infection  of  the  placental  site.  A  case  of  unusual  interest  described  by 
A.  Mant6  (Arch.  g&n.  de.  m^d.,  1903,  No.  25,  p.  1547)  is  as  follows: 

The  patient,  two  days  after  delivery  of  a  living  child  at  term,  began  to  have  fever  and 
fetid  lochia.  On  admission  on  the  ninth  day,  her  abdomen  was  distended  and  she  was 
evidently  septic.  Curettage  and  intra-uterine  lavage  were  followed  by  a  general  improve- 
ment, but  very  soon  the  temperature  again  became  elevated,  the  pulse  small  and  rapid, 
and  there  were  chills.  A  vaginal  hysterectomy  was  then  performed,  and  the  uterus  was 
found  large  and  osdematous,  but  it  only  contained  some  fibrinous  clots,  the  inner  surface 
being  a  pale  pink  co^or.  The  patient  died  four  days  later,  and  at  the  autopsy  the  pehis 
was  found  covered  with  greenish-white  fetid  pus,  and  the  appendix,  the  tip  of  which  was 
gangrenous  and  perforated,  hung  down  into  the  pelvis  and  was  in  contact  with  the  broad  liga- 
ment. It  was,  however,  absolutely  free,  and  was  doubtless  the  primary  focus  of  the  infection. 
The  bacteria  found  in  the  appendix  were  the  same  as  those  obtained  from  the  uterus. 

While  abortion  is  often  followed  by  a  rapidly  fatal  termination,  this 
unfavorable  result  is  not  necessarily  occasioned  by  the  miscarriage,  which, 
as  pointed  out  by  Frankel,  is  only  one  step  in  the  development  of  the 
disease,  and  the  severe  general  or  local  infection  which  induces  the  abor- 
tion also  causes  the  death  of  the  mother.  Konig  believes  that  the  pres- 
ence of  exceptionally  dense  adhesions  between  the  intestines  and  pehic 
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organs  may  interfere  with  the  normal  growlh  of  the  uterus  and  so  predis- 
pose to  abortion.  In  one  case  observed  by  this  writer  the  patient  had 
been  the  subject  of  several  miscarriages,  and  at  operation  the  adhesions 
found  between  the  appendix,  the  intestinal  coils,  and  the  uterus  were  so 
dense  that  they  could  be  severed  only  with  the  knife.  These  adhesions 
may  also  interfere  to  some  extent  with  the  normal  involution  of  the 
uterus.  In  Crutcher^s  case  (cited  by  Abrahams),  after  abortion  com- 
plicating gangrenous  appendicitis,  it  was  necessary  to  curette  and  pack 
the  uterus,  which  at  autospy  was  found  to  be  normal  except  for  the 
appendical  adhesion.  In  Munde*s  and  Thomason's  cases  (ibid.)  manual 
removal  of  the  placenta  was  necessary. 

Dias^nosis*  —  The  diagnosis  of  appendicitis  complicating  pregnancy 
may  be  exceedingly  difficult.  A  typical  attack,  beginning  with  sudden, 
severe,  abdominal  pain,  soon  becoming  localized  in  the  right  side  and  asso- 
ciated with  localized  tenderness,  muscular  rigidity,  and  constitutional 
disturbances,  is  generally  recognized  without  difficulty;  but  if  the  pain 
and  tenderness  are  not  definitely  localized,  and  the  constitutional  symp- 
toms are  slight,  the  pains,  especially  in  a  primipara,  may  be  mistaken  for 
a  threatened  miscarriage ;  and  even  if  the  pain  is  accompanied  with  vom- 
iting, this  is  of  little  value  in  the  diagnosis,  because  it  may  also  accompany 
labor  pains.  Still  greater  confusion  is  found  when  the  actual  parturition 
is  complicated  with  appendicitis,  as  the  symptoms  of  the  latter  may  be 
completely  masked  by  the  former  or  may  be  attributed  to  it.  In  a  case 
related  by  Hlawacek  the  patient  had  a  chill  a  few  hours  after  the  onset 
of  labor-like  pains,  and  it  was  difficult  to  determine  whether  the  chill  was 
caused  by  labor  or  if  there  was  an  appendicitis.  Palpation  and  percussion 
are  often  unsatisfactory  in  the  later  months  of  pregnancy  on  account  of 
the  distention  of  the  abdomen  by  the  pregnant  uterus.  It  is,  however, 
sometimes  possible  to  detect  an  area  of  localized  rigidity,  and  a  tumor, 
very  rarely  the  thickened  appendix,  may  be  clearly  defined  or  separate 
from  the  uterus.  Vineberg  {loc.  cit,)  relates  such  a  case  in  which  he  palpated 
the  thickened  appendix  through  a  very  thick  abdominal  wall  in  a  w^oman 
six  months  pregnant.  Frankel  suggests,  as  an  aid  in  differentiating  a 
peri-appendical  exudate  from  the  uterus,  that  the  patient  be  placed  on 
her  left  side,  when  the  uterus  sinks  in  that  direction,  and  the  inflamma- 
tory mass  is  more  easily  palpated.  The  presence  of  a  severe  infection  is 
readily  recognized  by  the  characteristic  constitutional  disturbances,  and 
its  source  may  usually  be  determined  if  a  careful  description  of  the  onset 
of  the  attack  is  obtained,  and  especially  if  there  is  found  to  be  a  history  of 
antecedent  appendicitis.  Great  difficulty  in  arriving  at  a  diagnosis  is  also 
experienced  when  the  appendicitis  develops  a  few  days  after  delivery, 
in  which  case  the  symptoms  may  simulate  puerperal  infection,  or,  indeed, 
may  be  accompanied  with  a  secondary  infection  of  the  uterus,  as  in  the 
case  of  Mant6,  already  cited. 

In  the  early  months  of  pregnancy  the  differential  diagnosis  between 
uterine  pregnancy  complicated  with  appendicitis  and  ruptured  ectopic 


Digitized  by 


Google 


4S2  APPENDICITIS 

gestation  may  be  very  perplexing.  The  distinguishing  features  have 
been  described  on  a  previous  page.  The  differential  diagnosis  of  appendi- 
citis from  other  conditions  accompanying  pregnancy,  especially  pyelitis 
and  other  renal  diseases,  is  based  upon  the  same  characteristic  features 
as  it  is  in  the  non-pregnant  state  (see  Chap.  X). 

Treatment. — The  operative  treatment  of  appendicitis  in  pregnancy 
and  in  the  puerperium  is  a  matter  of  great  importance,  as,  owing  to  the 
constant  changes  in  the  anatomic  relations  of  the  viscera,  the  severer 
forms  of  the  disease,  in  which  an  abscess  is  evolved,  are  less  liable  to  be 
checked  or  limited  in  their  extent.  Furthermore,  the  danger  always 
involves  two  lives  and  the  happiness  of  an  entire  family. 

For  these  reasons,  and  because  of  the  well-recognized  severity  of  any 
attack  of  appendicitis  associated  with  suppuration  during  pregnancy, 
prompt  interference  is  demanded  as  soon  as  a  diagnosis  is  clearly  made. 
The  operator,  in  urging  upon  the  patient  a  prompt  recourse  to  surgical 
treatment,  however,  must  be  guarded  in  his  statement,  for  numerous 
cases  are  recorded  in  which  the  patient  has  refused  the  operation,  and  yet 
has  recovered,  gone  on  to  term,  and  been  delivered  of  a  living  child.  Herr- 
GOTT  has  said  that  for  women  in  the  child-bearing  period  of  life  the  opera- 
tion for  a  recurring  appendicitis  is  more  than  usually  urgent,  on  accoimt 
of  the  dangers  they  incur  should  an  attack  take  place  during  a  pregnancy. 
In  these  cases,  therefore,  the  interval  operation  is  in  a  special  sense  prophy- 
lactic, saving  both  mother  and  child  a  risk  which  has  often  been  reckoned 
as  having  a  mortality  as  high  as  50  per  cent. 

The  earlier  in  the  course  of  pregnancy  the  operation  is  done,  and  the 
earlier  in  the  course  of  the  disease,  the  better  for  the  patient.  In  these 
cases  the  usually  conservative  surgeons  of  Germany  take,  as  a  rule,  the 
same  radical  stand  which  is  taken  by  their  American  and  French  colleagues. 
Frankel,  for  instance,  says  that  **in  case  of  a  relapse  in  a  pregnancy,  the 
operation  is  to  be  recommended  even  while  the  clinical  symptoms  are  of 
a  mild  nature,  especially  in  the  earlier  months  of  the  pregnancy." 

In  performing  the  operation  it  is  best  to  use  a  McBumey's  incision, 
enlarging  it,  if  necessarj'',  by  dividing  the  aponeurotic  and  the  muscular 
fibres  in  order  to  secure  the  freest  possible  drainage  when  there  is  suppura- 
tion. It  is  important  to  handle  the  tissues  as  little  as  possible  in  the  course 
of  the  operation,  and,  above  all,  to  avoid  exposure  and  all  manipulations 
of,  or  traction  upon,  the  uterus.  The  intestines  should  be  well  packed  off, 
and  the  whole  procedure  should  be  conducted  under  the  assumption  that 
any  infection  is  far  more  likely  to  spread  throughout  the  peritoneum  than 
imder  ordinary  circumstances. 

If  the  operation  is  a  timely  one,  and  has  been  conducted  wdth  gentle- 
ness and  without  trauma,  imdue  prolongation,  or  shock,  the  pregnancy 
may  advance  to  term  without  interruption.  If  a  widespread  peritonitis 
is  found  associated  with  pregnancy,  the  hopes  for  the  patient's  life  are  but 
small.  In  such  cases  the  most  liberal  drainage  should  be  used ;  if  tympany 
is  excessive,  a  small  intestinal  fistula  should  be  made,  and  the  pregnancy 
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terminated  by  emptying  the  uterus  per  vaginam.  It  is  of  the  utmost  im- 
portance that  the  pelvis  should  also  be  perfectly  drained,  preferably  in  an 
upward  direction  on  account  of  the  risk  of  infecting  the  uterus. 

In  the  case  of  an  active  appendicitis  occurring  at  the  end  of  pregnancy 
the  pregnancy  may  be  terminated  by  an  accouchement  forc^,  as  recom- 
mended and  practised  by  Marx,  to  save  the  life  of  the  child,  and  the  abdo- 
men then  opened  in  order  to  treat  the  appendicitis.  The  risk  of  the  two 
operations,  however,  associated  with  the  likelihood  of  distributing  an  infec- 
tion by  the  contractions  and  changing  volume  of  the  uterus,  is  so  great 
that  this  plan  should  be  adopted  only  in  exceptional  cases.  When  there 
is  reason  to  believe  that  pus  is  present  or  that  an  abscess  has  formed,  it 
is  wiser  to  open  and  drain  simply  and  let  the  uterus  alone.  Such  cases  can 
go  on  undisturbed  to  term,  with  apparently  less  risk  than  if  the  uterus  is 
emptied  at  once  in  order  to  anticipate  the  slow  abortion  which  often  occurs, 
but  upon  this  point  further  data  are  wanting. 

While  appendicitis  occurring  in  the  course  of  pregnancy  is  dangerous, 
it  is  still  more  dangerous,  and  prompt  interference  is  even  more  urgent, 
in  appendicitis  arising  in  the  early  puerperium.  In  some  instances  these 
cases  owe  their  origin  to  the  recent  violent  changes  in  the  anatomic  rela- 
tions of  the  lower  abdominal  viscera,  which  break  up  adhesions,  and  where 
the  uterus  has  formed  part  of  the  protecting  wall  of  an  abscess,  rupture 
the  sac  and  distribute  its  contents  through  the  peritoneum.  This  last 
group  of  cases  is  well-nigh  hopeless;  nevertheless  a  prompt  operation 
should  be  performed  and  liberal  drainage  instituted.  If  the  appendicitis 
comes  on  during  labor,  it  is  best  to  terminate  labor  first,  and  then  make 
sure  of  the  diagnosis  and  operate  on  the  appendicitis  (Labhardt). 
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CHAPTER  XXII. 

NEOPLASMS. 

Introductory. — The  number  of  cases  recorded  of  primary  tumors  in 
the  vermiform  appendix  is  small,  but  during  the  past  few  years,  since 
the  operative  treatment  of  right  iliac  disease  and  careful  routine,  labora- 
tory examination  of  the  removed  organ  has  become  general,  it  has  been 
found  that  they  are  by  no  means  so  rare  as  formerly  supposed.  The 
few  instances  described  in  the  older  literature  were  supposed  to  belong 
to  the  carcinomata,  but  owing  to  the  lack  of  microscopic  exami- 
nations and  the  meagre  description  of  the  gross  appearance,  there  is  just 
doubt  in  many  of  these  cases  as  to  the  true  nature  of  the  "growth.  Since 
1898  a  considerable  number  of  cases  of  malignant  neoplasms  limited  to 
the  appendix  have  been  carefully  described,  while  secondary  involvement 
of  the  organ  is  comparatively  common.  Benign  tumors,  however,  are 
still  (it  wotild  appear)  extremely  rare.  This  may  be  partly  owing  to  the 
fact  that  on  account  of  their  small  size  and  clinical  insignificance  they 
have  not  been  considered  worthy  of  special  attention.  The  timiors  origi- 
nating in  the  appendix  may  be  classified  as  follows: 

r  Polyp. 


Benign  Tumors : 


Myoma.  p 

Fibroma.  Malignant  Tumors :  -I  ^ 

T,.  ^  i  Sarcoma. 

Myxoma. 

Lipoma. 


In  addition  to  these  it  may  be  mentioned  that  Lafforgue  {Thkse  de 
Paris)  mentions  two  instances  of  lymphadenomata  of  the  ap- 
pendix; and  in  a  case  of  Hodgkin*s  disease,  furnished  me  by  L.  Hektoex 
of  Chicago,  the  appendix  was  enormously  enlarged,  forming  a  sausage- 
shaped  tumor  12  by  2.5  cm.  Its  walls  were  imiformly  thickened,  the  canal 
almost  obliterated,  and  the  neighboring  portion  of  the  caecum  contained 
a  large  lymphomatous  mass  which  projected  into  the  bowel.  Microscopic 
examination  revealed  the  usual  hyperplasia  of  lymphoid  elements. 

BENIQN  TUMORS. 

Polypi. — Unlike  other  portions  of  the  intestinal  tract,  the  appendix 
is  but  rarely  the  seat  of  these  formations,  and  so  far  as  I  can  discover  no 
cases  have  been  mentioned  in  the  literature.  I  have  observed  four  in- 
stances, one  of  which  occurred  in  my  own  practice.  In  subacute  inflam- 
mation the  mucous  membrane  lining  the  appendix  is  often  thrown  up 
into  polyp-like  folds,  which  may  be  so  exuberant  as  to  form  a  distinct- 
434 
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tumor,  causing  considerable  distention  of  the  canal,  and  at  first  sight 
even  suggesting  a  new-growth.  Inspection  of  sections  made  through 
the  tissues,  however,  shows  that  the  outgrowths  are  composed  of  sub- 
mucosa  and  mucosa,  and  differ  from  true  tumors  in  that  the  tissues  pre- 
serve their  normal  relations  to  one  another.  Histologically, 
there  is  merely  a  more  or  less  severe  inflammatory  process  character- 
ized by  a  marked  increase  in  the  number  and  size  of  the  blood-vessels, 
associated  with  hyperplasia  of  stroma  cells  and  leucocytic  infiltration. 
A  good  example  of  this  condition  is  illustrated  in  Fig.  193. 


.., Polyp 


A.M. 


Fio.  193. — H.  A.  Kelly.     Polypoid  Mass  (a)  Pro-  Fig.  194.  — Oviatt's  Case  op  Polyp  in  the  Ap- 

JBCTINO  PROM  THE  CiSCAL  EnD  OF  THE    APPENDIX.  PENDIX,      REMOVED      WITH      THE      APPENDIX       SiX 

(Gyn.  No.  7272.)  Weeks  after  an   Attack  of  Appendicitis. 

a'.  Cut  surface  of  polyp;  b,  mucosa;  c,  submucosa;  d,  musculature. 


J.  H.  H.,  Gyn.  No.  7272.  The  patient,  a  woman  thirty-two  years  old,  was  operated  on 
for  pelvic  inflammatory  disease.  There  was  a  tubo-ovarian  abscess  on  the  left  side,  and 
on  the  right  the  appendix  was  adherent  to  the  inflamed  tube  and  ovary.  There  was  no 
history  of  appendicitis,  the  patient's  only  complaint  being  of  a  profuse  vaginal  discharge. 
The  appendix  was  short,  with  its  somewhat  bulbous  extremity  buried  in  adhesions.  Its 
base  was  densely  attached  to  an  area  of  thickened  caecum  extending  about  2  cm.  on  all 
sides.  The  bowel  was  extensively  opened  by  amputation  of  the  appendix  with  the  entire 
thickened  area  of  caecum.  Projecting  from  the  orifice  of  the  appendix  was  the  curious  poly- 
poid mass  shown  in  the  figure.     The  microscope  showed  merely  a  subacute  inflammation. 

Single  sessile  or  pedunculated  polypi  are  also  the  product  of  an  inflam- 
matory process.  They  may  be  composed  entirely  of  mucous  membrane, 
but  more  often  they  have  a  stem  consisting  of  the  submucosa.  In  the 
specimens  that  I  have  seen,  the  glands  of  Lieberkiihn,  the  stroma,  and  the 
lymph-nodes  were  well  preserved  and,  excepting  for  slight  congestion 
of  the  blood-vessels  and  leucocytic  infiltration,  the  tissue  was  normal. 
The  specimen  shown  in  Fig.  194  was  removed  at  operation  by  C.  W.  Oviatt 
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of  Oshkosh,  Wis.  The  patient,  a  boy  of  twelve,  had  suffered  from  a  severe 
attack  of  appendicitis  six  weeks  previously,  and  at  the  time  of  his  admis- 
sion to  a  hospital  a  tender  mass  was  detected  in  the  region  of  the  appendix. 
On  opening  the  abdomen  a  perforation  was  found  near  the  base  of  the  af>- 
pendix  and  a  moderate-sized  fecal  concretion  lay  free  in  an  abscess  cavity. 
The  middle  portion  of  the  appendix  was  abruptly  distended,  and  upon 
being  opened  after  removal,  proved  to  contain  a  small  pedunculated 
tumor.     Under  the  microscope  this  was  found  to  consist  of  the  normal 


Fig.  19s. — T.  S.  Cullbn's  Casb  op  Parasitic  Myoma  Adherent  to  the  Appendix.    (Path.  No.  5754) 

elements  of  the  mucous  membrane.  The  specimen  shown  in  Chap.  V, 
Fig.  50,  was  removed  at  operation,  by  I.  R.  Trimble,  for  acute  appendi- 
citis, and  shows  practically  the  same  structure.  A  similar  specimen  was 
sent  to  J.  C.  Bloodgood  by  Carson  of  St.  Louis. 

Myxoma. — The  only  instance  of  myxoma  in  the  vermiform  appendix 
that  I  find  recorded  in  the  literature  is  a  case  shown  by  Churton  to  the 
Medical  and  Surgical  Society  of  Leeds  (H.  Aboulker,  Thhe  de  Paris, 
1899).  The  patient,  a  young  woman  twenty -two  years  old,  admitted 
with  a  history  of  two  attacks  of  appendicitis,  complained  of  being  unable 
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to  work  on  account  of  constant  pain  in  the  caecal  region.  The  appendix 
was  removed  by  Mayo  Robson.  It  presented  a  thickened  extremity, 
and  on  being  opened  showed  a  sessile,  transparent  tumor,  the  size  of  a 
small  haricot-bean,  obstructing  the  lumen  to  within  3  cm.  of  the  tip, 
which  was  slightly  distended  with  mucus.  There  were  no  adhesions  nor 
other  signs  of  peri-appendicitis.  An  instance  has  also  come  under  my  own 
observation  in  which  a  myxomatous  tumor  was  attached  to  the  perito- 
neal surface  of  the  appendix.  The  patient  was  a  young  colored  girl,  upon 
whom  an  exploratory  laparotomy  was  performed  for  the  purpose  of  dis- 
covering the  cause  of  severe  abdominal  pains  of  which  she  complained. 
Nothing  was  found  except  a  few  adhesions  between  the  liver  and  the  an- 
terior abdominal  wall  and,  attached  to  the  middle  of  the  appendix,  which 
was  hypertrophied  and  obliterated  but  free,  was  a  small,  firm,  transparent 
nodule,  1.5  by  i  by  0.8  cm.  in  size,  which,  on  microscopic  examination, 
proved  to  be  a  pure  myxoma. 

Myoma  and  Fibroma. — Three  cases  of  myoma  of  the  appendix  have 
been  recorded,  two  by  A.  O.  J.  Kelly  and  one  by  Hayem.  In  the  two 
cases  described  by  Kelly  the  tumors  were  small,  about  5  mm.  in  diameter, 
and  were  situated  in  the  muscular  coat.  They  were  designated  fibro- 
myomata.  In  one  case  (Kelly)  there  was  a  considerable  amount  of  calcareous 
deposit.  In  all  three  cases  there  was  an  associated  chronic  inflammation 
of  the  appendix,  characterized  by  hypertrophy  of  its  walls  and  arte- 
riosclerosis. The  case  of  probable  parasitic  myoma  sho\Mi  in  Fig.  195 
w^as  removed  from  a  woman  who  was  operated  on  for  uterine  myoma. 
The  iliac  tumor,  which  had  no  anatomic  connection  with  the  uterine 
growth,  was  situated  behind  a  peritoneal  fold  and  received  its  blood- 
supply  by  branches  from  the  superior  mesenteric  vessels.  A  similar  case  is 
described  by  Sonnenburg,  but  in  this  instance  the  appendix  was  not  found. 

Fibroma  limited  to  the  appendix  has  not  been  reported,  but  in  this 

connection  a  remarkable  tumor  of  the  kind,  which  chiefly  involved  the 

appendix  and  had  evidently  originated  in  the  mesentery  of  the  appendico- 

caecal  region,  was  observed  in  the  gynecological  department  of  the  Johns 

Hopkins  Hospital. 

MALIGNANT  TUMORS. 

Carcinoma. — From  autopsy  statistics  we  are  led  to  believe  that  pri- 
mary carcinoma  of  the  appendix  is  very  rare;  for  instance,  Maydl  and 
Nothnagel  {Spec,  Path.  n.  Therap.,  1898,  vol.  17,  p.  638)  found  among 
40,738  autopsies  made  at  the  Vienna  General  Hospital  during  the  twenty- 
two  years  from  1870  to  1892  only  two  cases  of  carcinoma  of  the  appendix 
out  of  343  instances  of  cancer  of  the  digestive  tract.  Our  knowledge 
of  the  condition  is  derived  at  present  from  the  findings  of  the  operat- 
ing-room rather  than  the  dead-house,  although,  as  shown  recently  by 
Letulle  {Rev.  de  gyn^c,  et  de  chir.  abd.,  1907,  vol.  40,  p.  875),  cancer  of  the 
appendix  in  a  not  advanced  stage  is  to  be  found  not  infrequently  at  post- 
mortems if  search  is  made  for  it,  he  having  found  7  cases  in  the  course 
of  800  autopsies.    The  older  viTiters  were  of  opinion  that  all  neoplasms  of 
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the  appendix  were  secondary,  and  it  was  not  until  Merlikg  in  1838  {Jour, 
de  VExp&rience,  1838)  described  a  case  of  primary  carcinoma  that  it  began 
to  be  referred  to  in  literature.  The  second  case  was  reported  by  Prus 
in  1865  (Cronzet,  Thkse  de  Paris),  and  two  years  later  Rokitansky 
described  4  cases  of  colloid  tumor  of  the  appendix  {Med.  Jahrb.,  1867, 
vol.  13,  p.  179). 

The  cases  of  Maydl,  of  Leichtenstern  {Ziemssen's  Handbuch,  1876), 
and  of  Leman  were  mentioned  in  autopsy  statistics  without  further  com- 
ment; in  other  cases  the  description  left  some  doubt  as  to  the  nature  of 
the  disease,  and  in  some,  again,  as  to  the  organ  in  which  the  growth 
originated.  The  majority  of  the  early  cases  described  cannot  therefore  be 
accepted  as  genuine  instances  of  primary  carcinoma  of  the  appendix. 
The  first  authentic  case  of  primary  carcinoma  of  the  appendix  was  reported 
in  1882  by  Beyer  {Berl.  klin.  Wochenschr.,  1882,  vol.  19,  p.  617).  There 
was  not  another  undoubted  case  of  malignant  disease  of  the  appendix 
until  Glazebrook  in  1895  brought  forward  a  case  of  **  endothelial  sar- 
coma*' {Virg.  Med.  Month.,  1895,  vol.  22,  p.  221). 

During  the  past  twelve  years  the  number  of  cases  reported  has  been 
greatly  augmented,  and  in  most  instances  the  tumors  have  been  carefully 
described.  A.  W.  ELTiNcin  1903  reported  to  the  New  York  State  Medical 
Society  40  cases  of  carcinoma  of  the  appendix  collected  from  the  litera- 
ture, 22  of  which  were  undoubtedly  primary  {Trans.  N.  Y,  Med.  Soc,  1903, 
p.  324).  In  February,  1906,  H.  D.  Rolleston  and  L.  Jones  {Amer.  Jour. 
Med.  Set.,  June,  1906)  had  collected  from  the  literature  37  cases  of  pri- 
mary carcinoma  of  the  appendix,  including  the  three  cases  reported  in  my 
monograph.  On  account  of  the  absence  of  accuracy  in  reporting  and  the 
lack  of  definite  references,  it  seems  w4ser  not  to  accept  these  as  bofta  fide 
cases,  but  to  use  Elting's  collection  of  twenty-two  cases  as  a  basis  on  which 
to  construct  the  superstructure  of  our  present-day  knowledge.  The  sub- 
ject of  primary  carcinoma  of  the  appendix  has  recently  received  the  most 
exhaustive  treatment  at  the  hands  of  J.  H.  Zaaijer  of  Amsterdam  {Bei- 
trdge  z.  klin.  Chir.,  1907,  vol.  54,  p.  239).  It  seems  proper  to  quote  largely 
from  his  article,  to  cite  his  cases  and  to  add  to  them  the  additional  instances 
found  in  the  literature  in  order  to  bring  the  subject  up  to  the 
year  1908.  El  ting's  22  cases  were  reported  by  the  following  persons: 
Beyer,  Stimson,  Wright,  Moss6  et  Daunic,  Hurdon,  Giscard,  Rolleston, 
Goffe,  Weir,  and  Jessup,  one  case  each;  Elting,  McBumey,  A.  O.  J.  Kelly, 
and  Harte  and  Willson,  two  cases  each;  Letulle  and  Weinburg,  four 
cases  each.  Zaaijer  adds  38  cases  by  the  following  authors,  the  clinical 
and  anatomical  proof  that  the  disease  was  carcinoma  and  primary  in  the 
appendix  being  given  in  each  case:  DeBovis,  L6jars,  Norris,  Bumam, 
Hessberg,  Cullingworth  and  Comet,  Jones  and  Simmons,  Weinberg,  Neri, 
Driessen,  Battle,  Meyerstein,  Landau,  Hulst,  Tendeloo,  and  Sormani, 
one  each;  Kaufmann,  two  cases;  Kelly  and  Hiirdon,  Baldauf,  Sudzuki, 
and  Moschowitz,  three  each;  Letulle  and  Zaaijer,  four  each.  To  these 
I  will  add  20  cases  by  the  following  authors:   R.  Weil  {Proc.  N.  Y.  Path. 

Digitized  by  VjOOQ IC 


NEOPLASMS  439 

Soc,  1905-06,  N.  S.  vol.  5,  p.  128),  D.  Grunbaum  (BerL  klin.  Wochenschr., 
1907,  vol.  44,  p.  894),  W.  McA.  Eccles  {Amer,  Jour.  Med,  Set.,  1906,  N.  S. 
vol.  131,  p.  966),  N.  R.  Mason  and  L.  J.  Rhea  {Bost.  Med.  and  Surg.  Jour., 
1907,  vol.  156,  p.  44),  Pauchet  (cited  by  Claude,  Th^se  de  Paris,  1903), 
Jalaguier  (cited  by  Lettdle,  Rev.  de  gyn^c.  et  de  chir.  abd.,  1907,  vol.  11,  p. 
875),  F.  Villar  {Gaz.  hebdom.  des  set.  m^d.,  Bordeaux,  Jan.  3,  1904),  A.  S. 
Warthin  {Phys.  and  Surg.,  Detroit,  1906,  vol.  28,  p.  544),  J.  J.  Coons 
(Surg.  Gyn.  and  Obst.,  July,  1908),  N61aton  {Bull,  et  m&m.  Soc.  chir.  de 
Paris,  1907,  N.  S.  vol.  T^^i^  P-  247);  two  each  by  F.  S.  Mandelbaum  {Proc. 
N.  Y.  Path.  Soc,  1905-06,  N.  S.  vol.  5,  p.  150),  P.  Luc&ne  (Bull,  et  m&m. 
Soc.  de  chir.  de  Paris,  1907,  N.  S.  vol.  33,  p.  222),  and  C.  E.  Brandts  (Munch, 
mcd.  Wocheftschr.,  1907,  vol.  54,  p.  1780);  and  three  by  O.  Nordmann 
(Arch.  f.  klin.  Chir.,  Berl.,  1906,  vol.  78,  p.  293).  To  these  may  be  added 
an  unpublished  case  by  Day  and  Rhea  to  be  found  below.  These  cases 
have  not  been  cited  in  detail  because  of  lack  of  space.  In  every  instance 
the  diagnosis  appeared  to  be  well  established  and  there  seemed  to  be 
no  doubt  that  the  disease  was  primary  in  the  appendix;  all  cases 
where  the  caecum  or  surrounding  structures  were  involved  and  all  cases 
of  metastases  having  been  excluded,  as  well  as  those  in  which  the 
description  was  faulty. 

We  have  to  do  with  80  cases,  58  of  which  have  come  to  light  since  El  ting 
read  his  paper  in  January,  1903;  therefore  it  would  appear  that  primary 
carcinonm  of  the  appendix  is  not  such  an  uncommon  disease  as  has  hitherto 
been  supposed.  Zaaijer  is  inclined  to  agree  with  Baldauf  that  primary 
carcinoma  of  the  appendix  represents  about  one  per  cent,  of  all  cases  of 
appendicitis,  seven  authors — namely,  Elting,  Moschowitz,  Neri,  H.  A. 
Kelly,  Baldauf,  Sudzuki,  and  Zaaijer — having  met  with  18  cases  out  of 
2322  observations  in  their  own  experiences  where  all  the  pathological 
specimens  were  examined  systematically. 

Through  the  courtesy  of  the  Pathological  Department  of  the  Boston 
City  Hospital,  I  am  able  to  report  the  case  of  primary  scirrhous  carcinoma 
of  the  appendix  referred  to  above.  It  is  to  be  published  by  Dr.  Hilbert 
F.  Day  and  Dr.  Lawrence  J.  Rhea  (Bost.  City  Hasp.  Serv.,  1907,  Third 
Surgical  Service,  Dr.  H.  A.  Lothrop). 

The  patient  was  a  little  girl  nine  years  old.  She  was  in  good  health  until  a  month  pre- 
vious to  entrance  except  for  the  usual  children's  diseases.  A  month  before  she  was  seen, 
she  began  to  complain  of  general  abdominal  pain,  not  definitely  localized  and  causing  no 
particular  disability.  Two  days  before  admission  she  had  pain  in  the  epigastrium,  which 
next  day  was  referred  to  the  right  lower  quadrant  of  the  abdomen.  There  was  some  tender- 
ness in  the  locality,  accorripanied  by  a  rise  of  temperature  and  pulse.  She  was  admitted 
with  a  diagnosis  of  acute  appendicitis.  Examination  showed  some  pallor  and  emaciation; 
her  pulse  and  temperature  were  elevated,  and  she  complained  of  considerable  pain  over 
the  region  of  the  appendix,  where  a  mass  the  size  of  a  hen's  egg  could  be  made  out,  which 
was  supposed  to  be  an  abscess  of  the  appendix.  Operation  showed  acute  appendicitis  with 
peri-appendical  abscess,  walled  off  from  the  general  abdominal  cavity.  The  appendix 
showed  a  spot  ot  gangrene  with  a  perforation.  The  wound  was  closed  except  for  a  small 
drainage  opening.  Recovery  was  good.  Pathological  examination  of  the 
appendix  showed  that  it  measured  6  cm.  in  length.  The  distal  3  cm.  was  friable  and  covered 
with  a  greenish  exudate.     A  small  perforation  was  situated  2.5  cm.  from  the  tip.     The 
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lumen  was  patent  and  somewhat  dilated  except  the  last  8  mm.  at  the  tip.  The  walls  of 
the  csecal  half  of  the  apjjendix  were  normal,  but  through  the  outer  half  there  were  various 
stages  of  inflammation  up  to  necrosis.  Microscopic  examination  showed 
both  acute  and  chronic  inflammation  in  the  distal  half,  while  sections  through  the  distal 
end  showed  irregular  masses  of  epithelial  cells  lying  within  the  dense  connective  tissue. 
These  epithelial  cells  were  arranged  in  irregular  alveoli,  and  many  of  them  showed  swellings 
and  vacuolations.  They  were  mostly  spheroidal  or  polyhedral  in  shape,  with  deep-staining 
nuclei.  No  mitotic  figures.  This  group  of  cells  lay  in  dense  connective  tissue  and  involved 
all  the  coats  of  the  appendix.  The  diagnosis  was  acute  gangrenous  appendi- 
citis   and    scirrhous    carcinoma    of    the    vermiform    appendix. 
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Fio.  196. — W.  S.  Halsted's  Case  op  Carcinoma  op  the  Appendix  Causing  .^cutb  Pbrporatbo  Appendicitis. 

(SurR.  Path.  No.   2599.) 


Pathology  of  Carcinoma.  —  The  tumor  is  generally  situated  near 
the  tip  of  the  appendix;  in  a  few  cases  it  has  been  found  near  the  oiecal 
end.  Two  characteristic  examples  of  carcinoma  limited  to  the  tip,  sent 
me  by  C.  McBumey,  are  shown  in  Figs.  197  and  198.  Attention  has  been 
directed  to  the  fact  that  in  some  instances  of  carcinoma  of  the  caecum 
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involving  the  appendix,  the  original  focus  may  have  been  in  the  latter. 
In  a  case  reported  by  Draper  (Bost.  Med,  and  Surg.  Jour.,  1899,  vol.  38, 
p.  180),  in  one  of  Reyling's,  in  one  of  Elting's  cases  and  in  many  other 
of  those  reported,  it  cannot  be  definitely  determined  whether  the  growth 
originated  in  the  appendix  or  in  the  caecum.  In  a  case  of  carcinoma  of 
the  caecum  involving  the  appendix  observ^ed  in  Prof.  Halsted's  clinic, 
the  possibility  of  an  appendical  origin  was  considered. 

Gross    Appearance.  —  The  size  of  the  tumor  varies  from  5 
to  12  mm.     In  Glazebrook's  case,  described  as  endothelioma,  the  tumor 


Pig.  197. —  McBurney's  Case  of 
Primary  Carcinoma  Limited 
TO  THE  Tip  op  the  Appendix, 
THE  Remainder  op  which  is 
Normal. 


Fig.  198.  —  McBurney's  Case  of 
Primary  Carcinoma  op  the  Tip 
OP  THE  Appendix. 

There  is  a  slight  constriction  proxi- 
mal to  the  growth  and  the  mucosa 
is  somewhat  swollen  and  hyperaemic. 
(Museum,  N.  Y.,  No.  3020.) 


Fig.  199. — H.  A.  Kclly.    Carci- 
noma OP  THE  Appendix. 

The  proximal  end  of  the  appen- 
dix (o)  is  normal,  from  b  to  c 
there  is  a  distinct  thickening,  and 
beyond  this  area  the  lumen  is 
dilated  (d).     (Spec.  No.  2854.) 


was  the  size  of  a  pigeon's  egg,  in  Berger's  the  size  of  a  walnut,  while  in  a 
case  reported  by  Harte  and  Willson  {Med.  News,  1902)  the  growth  was 
diffuse,  and  with  the  naked  eye  could  not  be  distinguished  from  chronic 
obliterative  appendicitis.  As  a  rule,  the  tumor  appeared  as  a  firm,  white 
nodule,  fairly  definitely  circumscribed.  Such  a  growth  upon  superficial 
examination  may  readily  be  mistaken  for  a  simple  fibroma,  but  careful 
inspection  of  a  section  reveals  a  less  coarsely  fibrillated  structure  and  the 
presence  of  homogeneous,  yellowish-gray  areas  studding  the  fibrous  tissue. 
Furthermore,  while  the  tumor  appears  to  be  generally  circumscribed,  it 
cannot  be  shelled  out,  and  in  places  the  margin  gradually  merges  into 
the  surrounding  tissue.     In  the  case  of  Harte  and  Willson  cited  above, 
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there  was  no  distinct  tumor,  but  a  general  invasion  of  almost  the  entire 
appendix  was  visible  under  the  microscope.  In  Rolleston's  case  the 
mass  presented  a  caseous  appearance  and  tuberculosis  was  suspected. 
Histologic  Examination.  —  Only  a  few  of  the  cases  of 
carcinoma  of  the  appendix  conform  to  the  usual  type  of  glandular  intesti- 
nal carcinomata.  In  the  case  reported  by  Berger  the  tumor  is  described 
as  consisting  of  proliferating  Lieberkuhn's  glands  {Arch.  f.  Chir.,  vol.  i8, 
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Fig.  200. — Sbction  prom  the  Case  op  Carcinoma  op  the  Appexdix  shown*  in  Fig.  19;. 

The  lumen  (a)  is  almost  obliterated  by  the  encroachment  of  the  tumor,  which  has  apparently  ori^nated  in  the 
mucosa  at  the  point  between  b  and  c.    Cell  nests  (d)  have  penetrated  all  the  layers. 

p.  306).  The  majority  of  cases  belong  to  a  less  usual  type,  consisting  of 
round,  oval,  or  irregular  alveoli  filled  with  small  polymorphous  cells, 
having  a  scanty  protoplasm  and  sharply  stained  vesicular  nuclei.  Mitotic 
figures  are  seldom  abundant  and  may  be  scarce.  In  but  few  places  is 
there  any  evidence  of  a  glandular  formation.  Generally,  however,  where 
the  gro\\i:h  is  traced  to  its  origin  in  the  mucous  membrane,  a  lumen 
may  be  detected  in  one  or  two  of  the  alveoli,  and  it  is  usually  possible 
to  trace  a  direct  histogenetic  relationship  between  the  tumor  and  the 
crypts  of  Lieberkuhn.    The  tumors  show  a  distinct  local  invasive  tendency, 


Digitized  by 


Google 


NEOPLASMS 


443 


penetrating  the  submucous  and  muscular  coats  with  but  few  exceptions. 
In  the  case  reported  by  Norris  {Univ,  of  Penn.  Med.  Bull.,  1903,  p.  334) 
the  cell  nests  extended  into  the  mesappendix.  Out  of  11  cases  examined 
under  the  microscope  by  Dr.  E.  Hurdon,  including  a  case  reported  by  her 
in  the  Johns  Hopkins  Hospital  Bull.,  1900  (see  Figs.  199,  200,  and  201), 
9  were  of  this  variety,  one  a  distinctly  glandular  type,  and  one  a  colloid 
carcinoma.  These  tumors  in  their  histologic  and  their  gross  appearance 
are  very  similar  to  a  group  of  multiple  carcinomata  of  the  small  intestine 
found  by  C.  Bunting  and  to  be  reported  hereafter  {Johns  Hopkins  Hos- 
pital Bull.).     From  a  study  of  one  case  observed  and  the  few  recorded 


Fig.  30 1. — ^A  Small  Area  prom  Pig.  aoo.     Enlarged  350  Timbs. 
Normal  crypts  of  Lieberkuhn  are  seen  at  a,  and  nests  of  tumor  cells  at  b;  c  indicates  the  stroma. 

in  the  literature,  this  writer  arrives  at  the  conclusion  that  such  tumors 
have  a  generally  benign  tendency,  and  bear  a  striking  resemblance  to  the 
basal-cell  carcinomata  of  the  skin  described  by  Krompecher.  Unlike  the 
tumors  observed  in  the  appendix,  these  tumors  of  the  ileum  were  all  found 
in  persons  of  advanced  years.  A  less  benign  tendency  is  noticeable  in  the 
appendical  tumors,  notwithstanding  the  fact  that  many  were  discovered 
accidentally  at  operation  or  at  autopsy.  In  several  instances  there  was 
extensive  invasion  of  the  surrounding  structures.  In  others  perforation 
of  the  appendix  with  consequent  peritonitis  had  occurred,  the  rupture 
showing  a  definite  relation  to  the  new-growth.  In  still  other  instances 
there  was  fairly  definite  evidence  that  a  carcinoma  of  the  caecum  was 
secondary  to  the  appendical  growth.     De  Ruyter  (Arch.  f.  klin.  Chir., 
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vol.  69,  p.  281)  relates  a  case  in  which  at  autopsy  a  carcinoma  was 
found  to  have  developed  in  the  stump  of  the  appendix,  which  had  been 
removed  six  years  previously.  Involvement  of  the  regional  lymph  glands 
occurs  apparently  late  in  the  disease,  and  was  observed  in  only  2  cases. 


Fig.  202. — Colloid  Carcinoma  of  the  Appendix.  Discovered  at  Autopsy.     (From  .\.  Elting.  .\l}>any.  N.  Y.) 


According  to  Zaaijer's  analysis  of  57  cases,  cylindrical-celled  carcinoma 
occurred  in  31.3  per  cent.,  transitional  forms  in  15.7  per  cent.,  round  and 
polymorphic  celled  carcinoma  in  49  per  cent.,  and  colloid  carcinoma  in 
about  4  per  cent.  These  figures  are  to  be  compared  with  those  of  Kappers 
and  VAN  RooYEN  {Zettschr.  f.  Krebsforsch,,  1906,  vol.  4,  Hft.  2)  for  cancer 
of  the  alimentary  tract.     The  latter  investigators  found  adenocarcinoma 
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in  56  per  cent.,  mixed  forms  in  13.2  per. cent.,  polymorphic  celled  diffuse 
carcinoma  in  20.7  per  cent.,  and  colloid  carcinoma  in  9.5  per  cent.  For 
the  bowel  alone  adenocarcinoma  occurred  in  72.7  per  cent.,  so  that  the 
preponderance  of  cylindrical  celled  carcinoma  is  greater  in  the  cancers 


Pig.  203. — Section  prom  Preceding  Case  op  Colloid  Carcinoma. 

a.  Gland  lined  with  cylindrical  epithelium;    b,  epithelial  cells,  colloid  degeneration;  c,  beginning  degeneration  of 

the  cells;    d,  colloid  material;    e,  submucosa. 


of  the  bowel  than  in  those  of  the  appendix.  Cases  of  ** endothelioma'* 
have  been  reported,  one  by  Glazebrook  and  another  by  A.  O.  J.  Kelly. 
Etiology  of  Carcinoma. — The  frequent  occurrence  of  chronic  oblit- 
erative  appendicitis  in  association  with  the  carcinoma,  and  the  definite 
relation  which  the  new-growth  sometimes  bears  to  stenosed  areas,  afford 
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strong  presumption  of  an  etiologic  relationship.  In  cases  described  by 
Letulle  and  Weinburg  and  by  Harte  and  Willson,  as  well  as  in  one 
of  Elting*s  cases,  there  was  distinct  evidence  of  chronic  obliterating 
inflammation.  Sudzuki  (cited  by  Zaaijer)  examined  microscopically  300 
obliterated  appendices  and  found  three  cases  of  carcinoma  among  them. 
In  2  cases  described  by  Letulle  and  Weinburg  the  tumor  was  situated  at 
a  point  of  stenosis,  the  result  of  several  attacks  of  appendicitis.  It  has 
been  frequently  pointed  out  that  malignant  growths  are  especially  prone 
to  develop  in  atrophying  or  vestigial  structures.  The  appendix  therefore 
would  seem  to  afford  a  particularly  favorable  site  for  them. 

Mechanical  irritation  appears  to  play  an  imimportant  r61e  in  the 
development  of  tumors  in  the  appendix.  G>nsidering  the  frequent  occur- 
rence of  carcinoma  following  stones  in  the  gall-bladder  and  bile-ducts, 
it  is  somewhat  surprising  how  few  cases  occur  similarly  in  the  appendix. 
This  may,  perhaps,  be  explained  by  the  fact  that  hard  concretions,  such 
as  are  formed  in  the  gall-bladder  and  its  ducts,  and  are  liable  to  injure 
the  tissues,  are  less  common  in  the  appendix,  most  of  the  so-called  con- 
cretions, consisting  of  inspissated  fecal  material,  being  of  rather  soft 
consistency.  Enteroliths  and  hard  bodies,  owing  to  the  structure  of  the 
appendix  and  the  abundant  bacterial  life,  often  determine  a  perforative 
appendicitis ;  therefore  the  appendix  is  not  subjected  to  the  long-continued 
mechanical  irritation  which  obtains  in  the  case  of  the  calculi  in  the  gall- 
bladder. In  3  cases,  two  reported  by  Harte  and  Willson  and  one  by 
myself,  concretions  were  found,-  but  showed  no  demonstrable  relation 
to  the  growth.  In  a  case  occurring  in  the  surgical  service  of  the  Johns 
Hopkins  Hospital,  a  concretion  was  present  in  the  canal  immediately 
beyond  the  portion  involved  in  the  tumor. 

Age  . — The  age  at  which  malignant  tumors  of  the  appendix  develop 
is  especially  noteworthy.  Of  the  cases  conclusively  shoT^Ti  to  be  instances 
of  primary  carcinoma,  the  ages  are  given  in  69  instances.  The  youngest 
patients  were  (i)  a  girl  of  eight  years,  operated  upon  by  Edgar  A.  Vander 
Veer.  The  case  was  reported  by  L.  K.  Baldauf  (Albany  Med,  Ann.,  Dec, 
1905).  The  microscopical  diagnosis  in  this  case  was  ** carcinoma  simplex.*' 
(2)  A  child  eight  years  old  reported  by  C.  E.  Brandts  {Munch,  med, 
Wochenschr.,  1907,  vol.  54,  p.  1780).  The  diagnosis  in  this  case  was  **  car- 
cinoma solidum"  with  secondary  perforation  of  the  appendix. 

The  following  table  shows  by  decades  the  ages  of  the  69  patients  where 
the  ages  were  stated. 

ist  to  loth  year 4  cases    soth  to  60th  year 2  cases 

loth  to  20th  year 10  cases    60th  to  70th  year 2  < 


20th  to  30th  year 29  cases    70th  to  Soth  year i  case 

30th  to  40th  year 19  cases    Soth  to  90th  year i  case 

40th  to  50th  year 2  cases 

From  this  table  it  would  appear  that  58  cases  or  86  per  cent,  were  in  the 
second,  third,  and  fourth  decades  of  life.  The  correspondence  between 
the  age  at  which  new-growi;hs  so  often  occur  and  the  age  at  which  appen- 
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dicitis  is  most  common,  suggests  an  etiologic  relationship  between  the 
two.  From  an  etiologic  stand-point  it  may  also  be  noted  that,  at  an 
early  age,  the  tip  of  the  appendix  is  often  undergoing  a  process  of  normal 
involution  without  evidence  of  inflammation,  and  in  many  of  the  recorded 
cases  the  tumor  was  situated  in  the  tip,  while  the  remainder  of  the  appen- 
dix was  normal,  showing  no  trace  of  an  inflammatory  process. 

Sex  . — The  disease  apparently  has  a  preference  for  the  female  sex, 
for  among  the  52  cases  analyzed  by  Zaaijer  as  to  this  point,  65.4  per  cent, 
were  in  women  and  36.4  per  cent,  in  men. 

Clinical  History. — The  clinical  symptoms  in  practically  all  cases 
of  carcinoma  of  the  appendix  which  come  to  operation  are  the  symptoms 
of  chronic  appendicitis  or  of  perforative  appendicitis  without  previous 
evidence  of  appendical  disease.  Of  the  cases  described  at  autopsy  death 
in  some  instances  was  due  to  general  peritonitis  following  rupture  of  the 
carcinomatous  appendix,  no  symptoms  of  appendical  disease  having 
existed  previous  to  the  fatal  attack;  in  others  the  fatal  termination  was 
the  result  of  the  extensive  invasion  of  neighboring  structures  by  the  growth ; 
and  in  other  cases  the  patient  had  presented  no  evidence  of  disease  of  the 
appendix  during  life,  death  being  due  to  some  intercurrent  affection. 

As  the  disease  progresses  peri-appendical  abscess  is  a  common  sequela, 
and  in  one  case  in  which  the  abscess  was  opened  a  sinus  persisted  which 
communicated  with  the  lumen  of  the  appendix,  and  finally  became  Hned 
with  the  new-growth.  In  this  case,  although  right  iliac  disease  was 
present  for  three  years,  there  was  no  disturbance  of  digestion.  The  ilio- 
psoas muscle  may  be  invaded  and  the  ilium  eroded,  as  in  a  case  described 
by  KoLACZEK.  Extension  to  the  caecum  probably  occurs  in  a  considerable 
number  of  cases.  In  Elting's  case  the  complete  destruction  of  the  distal 
portion  of  the  appendix,  and  the  intimate  relation  of  the  remaining  part 
to  the  growth,  show,  fairly  conclusively,  that  the  carcinoma  was  primary 
in  the  appendix,  but  the  possibility  that  it  had  originated  in  the  caecum 
cannot  be  denied.  When  the  caecum  has  become  implicated,  the  appen- 
dical lesion  is  masked  by  the  symptoms  arising  from  the  involvement  of 
the  direct  intestinal  canal;  viz.,  disturbed  digestion,  alternating  diarrhoea 
and  constipation,  melena,  and  obstruction.  The  tumor  may  give  rise  to 
an  attack  of  acute  appendicitis  resulting  in  perforation  and  general  peri- 
tonitis. Perforation  of  a  carcinomatous  appendix  may  also  occur  with- 
out previous  warning  of  the  presence  of  an  abnormal  condition.  G.  A. 
Wright  described  an  autopsy  upon  a  case  of  purulent  peritonitis  of  ob- 
scure origin.  There  were  a  few  adhesions  about  the  appendix  but  no 
definite  evidence  of  perforation.  As  a  routine  procedure,  sections  of  the 
appendix  were  made,  and  on  microscopic  examination  a  small  carcinoma 
of  the  head  of  the  appendix  was  found,  and  just  at  the  junction  of  the 
tumor  with  the  bowel  there  was  a  minute  perforation  which  was  the  start- 
ing-point of  the  infection.  The  growth  apparently  was  limited  to  the 
appendix.  Routine  examination  of  appendices  will  reveal  many  more 
cases  of  carcinoma  in  the  future. 


Digitized  by 


Google 


448  APPENDICITIS 

Diagnosis  and  Differential  Diagnosis. — With  one  or  two  exceptions 
the  recorded  cases  of  tumors  of  the  vermiform  appendix  were  discovered 
at  operation  or  on  the  postmortem  table,  and  owing  to  the  similitude 
of  the  clinical  picture  to  that  of  chronic  appendicitis,  it  is  impossible 
with  our  present  methods  of  examination  to  make  a  diagnosis,  clinically 
at  least,  in  the  early  stages  of  the  growth.  The  discovery  of  a  mass  in  the 
right  iliac  region,  presenting  the  characteristics  of  a  new-growth,  and 
not  accompanied  by  the  signs  and  symptoms  usually  occasioned  by  a 
tumor  involving  the  direct  intestinal  canal,  is  strongly  prestmiptive  of  a 
tumor  originating  in  the  appendix.  In  the  presence  of  a  tumor  mass  the 
differentiation  between  a  new-growth  and  inflammatory  conditions  is  often 
difficult.  In  some  cases  the  clinical  history  is  of  value.  A  sudden  onset, 
associated  with  high  temperature,  leucocytosis,  and  other  acute  symptoms, 
indicates  inflammatory  disease.  The  sudden  development  of  a  tumor  mass 
where  none  previously  had  existed  also  points  to  an  inflammatory  origin. 
As  a  rule,  a  new-growth  is  more  definitely  circumscribed,  is  not  so  firmly 
fixed,  and  is  less  sensitive  on  palpation.  In  Berger's  case  a  correct  diag- 
nosis was  made  before  operation,  being  based  upon  the  fact  that  the 
growth  which  lined  the  abdominal  fistula  showed  the  typical  structure  of 
intestinal  carcinoma,  that  it  originated  in  the  region  of  the  appendix  and 
there  were  no  symptoms  referable  to  disease  of  the  direct  intestinal  canal. 

Tuberculosis  of  the  hyperplastic  form  may  readily  be  mis- 
taken for  a  new-growth.  The  more  cylindrical,  less  nodular  shape  of  the 
tubercular  tumor,  associated  with  the  presence  of  other  tubercular  foci, 
is  the  most  distinctive  feature.  Bacilli  would  probably  not  be  found  in 
the  stools,  or  at  any  rate  but  rarely,  while  the  disease  is  limited  to  the 
appendix.  The  tuberculin  test  or  the  opsonic  index  may  possibly  aid  in 
the  differential  diagnosis.  Fortunately,  in  all  these  conditions  an  opera- 
tion is  indicated;  even  after  the  abdomen  is  opened  the  true  nature  of 
the  disease  is  not  always  recognized,  and  often  the  new-growth  when  small 
is  overlooked,  or  is  considered  to  be  simply  an  obliterating  appendicitis. 
This  is  of  little  moment  when,  as  is  often  the  case,  the  growth  occupies 
the  tip  of  the  appendix;  but  when  it  is  situated  near  the  caecal  end  it  is 
of  vital  importance. 

While  the  usual  mistake  is  that  of  considering  a  new-growth  to  be  a 
simple  inflammatory  condition,  the  converse  may  also  occur,  and  in  some 
instances  a  chronic  inflammatory  condition,  accompanied  by  excessive 
tissue  production,   has  given  the  impression  of  a  malignant  neoplasm. 

The  finding  of  a  distinct  tumor  in  the  appendix  should  always  be  re- 
garded with  suspicion,  because  innocent  tumors  are  rare;  whereas  car- 
cinoma is  relatively  common.  While  it  is  often  impossible  to  determine 
the  true  nature  of  the  growth  when  it  is  in  situ,  it  can  usually  be  recog- 
nized in  the  gross  specimen  by  examining  the  cut  surface  and  noting  the 
relation  of  the  tumor  to  the  appendical  walls.  In  doubtful  cases,  especially 
if  a  wide  resection  of  the  bowel  is  necessary,  frozen  sections  shotdd  be 
examined  at  once  during  the  operation. 
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Prognosis  of  Carcinoma. — The  time  which  has  elapsed  since  the 
majority  of  the  cases  of  carcinoma  have  been  operated  on  is  too  short 
to  permit  of  a  positive  statement  regarding  the  prognosis.  Up  to  1903, 
only  4  cases  had  been  discovered  at  operation,  Berger's  in  1882,  Stim- 
sox*s  in  1896,  and  Weir's,  reported  in  1903.  In  the  first  of  these,  exten- 
sive invasion  of  surrounding  structures  had  taken  place  at  the  time  of 
operation  and  the  patient  died.  Another  case  recently  reported  by  Lejars 
also  died  and  I  have  not  been  able  to  obtain  the  later  history  of  Stimson's 
case.    Weir's  patient  remained  well  during  the  three  years  he  was  under 
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Fio.  204. — H.  A.  Kelly.    Invasion  of  thb  Tip  of  the  Appendix  by  Contiguity  from  a  Papillary  Carcinoma 
OF  THE  Ovary,    a.  Papillary  Carcinoma.     (Gyn.  Path.  No.  5607.) 


observation.  McBurxey,  in  May,  1903,  wrote  me  that  a  patient  operated 
on  eighteen  months  before  was  in  good  health.  A  patient  of  Thomdike*s 
two  years  after  operation  gave  no  evidence  of  return  of  the  growth.  The 
case  which  Hurdox  reported  in  1900  shows  no  evidence  of  recurrence  at 
the  present  time  (1908).  Monk's  case  two  years  later  was  operated  on  for 
pelvic  inflammation,  and  at  that  time  there  was  no  evidence  of  recurrence. 
Burxam's  case,  operated  on  one  year  before  the  report,  was  in  good  health 
when  last  heard  from.  Halsted's  patient  was  living  five  years  after  opera- 
tion. Of  25  cases  observed  by  Zaaijer  as  to  their  subsequent  histories, 
one  was  well  and  free  from  recurrence  five  and  a  half  years  after  opera- 
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tion;  four  were  well  five  years  after;  three,  three  years  after;  four,  from 
two  to  three  years;  eight,  one  to  two  years;  and  four,  four  to  twelve 
months   after  operation. 

Secondary  carcinoma  of  the  appendix  is  not  uncommon, 
occurring  niost  frequently  by  direct  invasion,  apparently  more  often  by 
contiguity  than  by  continmty  of  structure,  and  occasionally  by  means 
of  metastases.  In  a  considerable  number  of  caecal  tumors  the  appendix  is 
involved ;  it  is  quite  frequently  invaded  by  tumors  to  which  it  has  become 
adherent;  and  naturally  it  is  involved  in  cases  of  general  abdominal 
<:arcinosis.  Out  of  3  cases  of  malignant  ovarian  tumors  to  which  the 
appendix  had  become  adherent  (observed  in  the  gynecological  service  of 
the  Johns  Hopkins  Hospital),  in  2  the  growth  had  invaded  the  appendical 
walls  (see  Fig.  204),  and  in  another  case  a  non-adherent  carcinoma  of  the 
ovar>'^  had  given  rise  to  metastasis  in  the  appendix.  In  these  cases,  as  a 
rule,  the  growth  had  penetrated  the  peritoneal  and  muscular  coats  of  the 
appendix,  but  had  not  involved  the  mucous  membrane.  In  a  case  re- 
ported by  Whipham,  a  small  carcinomatous  tumor,  situated  in  the  mucous 
and  submucous  layers  of  the  appendix,  and  associated  \\'ith  carcinoma  of 
the  ovary  accompanied  by  general  metastases,  was  regarded  as  primar\', 
on  account  of  the  location,  but  it  was  probably  a  metastatic  growth  from 
the  ovarian  tumor. 

Sarcoma. — Sarcoma  of  the  intestine  in  general  is  rare,  and  Nothxagel, 
in  his  enumeration  of  the  distribution  of  the  collected  cases,  did  not  note 
its  occurrence  in  the  vermifonn  appendix.  Lamers  (I.  D.  Giessen,  1902) 
mentions  two  cases  in  the  caecum  and  one  in  the  appendix.  He  also 
describes  a  new  case  of  caecal  sarcoma  in  a  boy  six  years  old.  From  time 
to  time  cases  of  sarcoma  of  the  appendix  have  been  reported,  but  in  the 
majority  of  these  the  description  is  very  unsatisfactory.  Soxnenburg 
merely  mentions  the  fact  that  he  has  seen  a  case;  Gilford  describes  a 
case  in  which  the  sarcomatous  tissue  had  formed  aroimd  a  concretion,  but 
there  is  some  question  as  to  whether  he  was  not  dealing  with  a  hyperplastic 
inflammatory  process.  Undoubted  examples  of  sarcoma  originating  in  the 
appendix  are  described  by  P.  Paterson  and  by  J.  C.  Warren,  and  a  third 
case  has  been  reported  by  T.  Carwardine.  On  accoimt  of  the  rarity  of 
sarcoma  of  the  intestine  and  of  the  especial  interest  attached  to  these 
cases  of  sarcoma  of  the  appendix,  a  brief  account  of  each  of  these  is  given. 

I.  J.  C.  Warren.  (Bost.  Med.  and  Surg.  Jour.,  1898,  vol.  138,  p.  177.)  A  boy,  six 
years  old,  entered  the  hospital  with  a  history  of  a  month's  illness  occasioned  by  what  was 
supposed  to  be  chronic  appendicitis  characterized  by  intermittent  pain  in  the  appendical 
region  and  slight  fever.  On  admission  there  was  a  small  tumor  at  McBumey's  point.  He 
was  kept  under  observation  for  ten  days,  during  which  the  subjective  symptoms  subsided, 
but  the  tumor  remained.  Operation  showed  a  new-growth  in  the  ileocaecal  angle,  instead 
of  a  suppurative  inflammation,  the  surrounding  parts  being  more  or  less  glued  together. 
The  mass  proved  to  consist  of  the  greatly  enlarged  appendix,  which  was  the  size  of  a  thumb  in 
diameter,  and  of  enlarged  glands  going  back  to  the  root  of  the  mesentery.  A  piece  excised  for 
examination  showed  round-cell  sarcoma.  The  cascum,  with  part  of  the  ileum  and  corresponding 
part  of  the  mesentery,  was  then  excised  and  the  intestine  anastomosed  with  a  Murphy  button. 
Complete  recovery  followed,  and  a  personal  communication  in  1902,  four  years  after  opera- 
tion, stated  that  the  boy  was  enjoying  excellent  health,  with  no  evidence  of  recurrence. 
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2.  P.  Paterson.  {Practitioner,  1903,  p.  55.)  A  man,  thirty-nine  years  old,  gave  a 
history  of  uneasiness  in  the  right  iliac  fossa  for  three  months,  with  occasional  attacks  of 
sharp  pain,  lasting  for  several  days.  His  bowels  were  constipated  during  the  acute  attacks, 
but  otherwise  normal;  he  had  never  had  any  vomiting.  When  first  seen,  the  patient  was 
suffering  from  an  acute  attack,  characterized  by  severe  pain  in  the  right  iliac  fossa,  nausea, 
and  anorexia.  His  temperature  was  100.8°  F.;  his  pulse  100.  Palpation  revealed  a  distinct, 
tender  mass  in  the  right  iliac  fossa.  On  operation  the  appendix  was  found  much  thickened, 
firm,  and  bound  down  by  adhesions  posteriorly,  while  the  omentum  was  attached  to  its 
apex.  The  caecimi  was  also  thickened  for  a  radius  of  about  one-fourth  of  an  inch  around  the 
attachment  of  the  appendix.  The  appendix,  together  with  the  thickened  part  of  the  caecum, 
was  removed,  and  the  opening  closed.  The  patient  never  rallied  from  the  operation  and 
died  six  hours  later.  Postmortem  examination  failed  to  show  any  trace  of  tumor  formation 
elsewhere,  and  the  part  of  the  caecum  that  remained  in  situ  appeared  healthy.  The  appen- 
dix was  16.5  cm.  long  and  10  cm.  in  its  greatest  circumference.  The  growth  had  apparently 
begun  near  the  apex  of  the  appendix  and  extended  toward  the  caecum,  which  was  only 
slightly  infiltrated.  Histologic  examination  showed  a  rotmd-cell  sarcoma 
infiltrating  all  the  coats  with  the  exception  of  the  peritoneum. 

3.  T.  Carwardine  {Brit.  Med.  Jour.,  1907,  vol.  2,  p.  1771)  reports  a  case  of  round-celled 
sarcoma  occturing  in  his  practice  in  1905.  A  woman,  forty-five  years  of  age,  had  severe 
pain  in  the  right  iliac  fossa,  loss  of  flesh,  and  diarrhoea,  lasting  for  five  months.  At  opera- 
tion the  appendix  was  found  to  be  as  large  as  a  man's  thumb,  three  and  a  half  inches  long, 
and  hard  as  well  as  adherent.  Its  club-shaped  extremity  was  deep  down  behind  the  ileo- 
caecal  junction.  It  was  enucleated  with  considerable  difficulty,  and  fractured  like  a  carrot 
near  its  base.  The  caecum  and  ileum  were  normal.  A  gland  near  the  head  of  the  caecum 
was  also  removed.  The  patient  died  of  recurrence  nine  months  after  the  operation.  There 
was  no  autopsy.  Microscopic  sections  of  the  appendix,  taken  at  intervals,  showed  it  to  be 
uniformly  composed  of  round  cells  with  a  little  intercellular  recticulum.  This  pathological 
change  involved  the  whole  wall  and  at  one  point  showed  signs  of  healing  through  the  peri- 
toneum.    Several  pathologists  saw  the  sections  and  pronounced  the  case  one  of  sarcoma. 

The  operative  treatment  of  neoplasms  of  the  appendix  will  be  found 
at  the  close  of  Chapter  XXIII,  pp.  459  et  seq. 
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CHAPTER  XXIII. 

SPECIFIC  INFECTIONS  OF  THE  APPENDIX. 

CLINICAL    HISTORY 

Tuberculosis.  —  Intestinal  tuberculosis  may  be  either  primary  or 
secondary.  If  the  latter  it  occurs  in  the  last  stages  of  lung  tuberculosis 
or  follows  tuberculosis  of  the  uterine  tubes  or  the  caecum.  In  many  cases 
the  resistance  of  the  organism  is  so  slight  that  the  lesions  become  widely 
distributed  over  the  intestine,  and  ulcers  showing  no  tendency  to  heal 
are  produced,  which  frequently  advance  to  perforation  with  consequent 
fatal  peritonitis.  In  a  considerable  proportion  of  these  cases  the  perfora- 
tion occurs  in  the  appendix.  Intestinal  tuberculosis  is  of  especial  impor- 
tance when  localized  in  the  ileocaecal  region.  In  such  cases  the  disease 
is  usually  primary,  or  if  secondary  has  a  comparatively  insignificant  focus 
in  some  other  organ,  usually  the  lung.  The  organism  still  having  the 
strength  to  limit  the  tubercular  process,  the  lesions  show  a  tendency  to 
healing  with  cicatrization  of  the  ulcers,  or  to  infiltration  and  connective- 
tissue  proliferation  (Lenzmann).  Rudolph  Bonn  (I.  D.,  Berlin,  1897) 
called  attention  to  the  fact  that  in  1843  Von  Valy  and  in  1844  Vox 
BoDARD  gave  a  complete  description  of  tuberctdosis  typhlitis;  also  that 
in  185 1  Albers  stated  that  perforation  of  the  appendix  did  result  from 
tuberctilous  ulceration,  a  fact  verified  by  Leudet  in  1859. 

It  has  long  been  known  that  the  iloecaecal  region  is  the  favorite  site 
for  the  localization  of  intestinal  tuberculosis,  whether  secondary  or  pri- 
mary, and  since  Hartmann  and  Pilliet  in  1890  called  attention  to  the 
occurrence  of  the  tumor-like  tuberculous  lesions  in  the  intestine,  this 
form  of  the  disease  has  been  found  to  be  almost  constantly  confined  to 
the  ileocsecal  region.  Infection  of  the  appendix  commonly  occurs  by  direct 
continuity  from  the  caecum,  or  as  a  local  manifestation  of  a  general  infec- 
tion; an  infection  of  the  bowel  secondary  to  pulmonary  tuberculosis, 
however,  may  be  entirely  localized  in  the  appendix.  Fenwick  and  Dod- 
WELL  (Lancet,  1894,  vol.  2,  p.  133)  found  that  in  17  cases  occurring  among 
2000  autopsies  on  persons  dying  of  tuberculosis,  the  intestinal  ulceration 
was  limited  to  the  appendix.  Furthermore,  the  appendix  is  often  invaded 
through  direct  contact  with  a  tubercular  tube  or  ovary.  Thus,  out  of  7 
instances  in  which  I  have  found  the  appendix  adherent  to  the  diseased 
pelvic  organs,  in  4  the  tubercular  process  had  invaded  the  wall  of  the 
appendix.  In  one,  the  appendix  was  involved  in  a  general  peritoneal  tuber- 
culosis, secondary  to  the  tubal  disease  (see  Fig.  205).  Primary  tubercu- 
losis of  the  appendix  is  apparently  rare.  It  is  difficult  to  judge  of  its  exact 
frequency,   because  in   the   absence   of   portmortem   demonstration,    the 
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presence  of  other  foci  cannot  be  positively  excluded;  while,  on  the  other 
hand,  many  cases  undoubtedly  pass  unrecognized,  owing  to  their  resem- 
blance, both  clinically  and  macroscopically,  to  ordinary  acute  or  subacute 
appendicitis.  L.  H.  Petit  (Tribune  m^d.,  Paris,  1906,  N.  S.  vol.  38,  p.  5)  got 
together  70  cases  of  tuberculosis  of  the  appendix^  19  of  them  being  before 
unpublished.  He  quoted  Letulle,  who  in  500  autopsies  fotmd  114  cases 
of  tuberculosis  of  the  appendix,  1 2  of  them  being  primary  in  the  appendix. 

A  few  cases,  however,  have  been  described  in  which  the  evidence 
strongly  pointed  to  a  primary  affection  of  the  appendix,  and  was  confirmed 
by  the  complete  restoration  of  the  patient's  health  after  the  appendix 
had  been  removed.  The  only  definite  examples  which  I  have  been  able 
to  find  are  the  cases  of  the  usual  ulcerative  form  described  by  Sonnenburg 
and  by  McCosh  and  Hawkes,  and  a  case  of  hyperplastic  tuberculosis 
described  by  Crowder.  Mosher  describes  a  case  in  which  at  operation 
the  tubercular  infection  seemed  limited  to  the  appendix,  but  three  years 
later  the  patient  died  of  pulmonary  tuberculosis.  An  additional  case 
has  been  sent  me  by  F.  Henrotin  of  Chicago,  and  two  others  have  come 
imder  my  own  observation,  one  in  my  private  hospital  and  the  other  in 
the  practice  of  my  associate,  T.  S.  Cullen.  The  nature  of  the  lesions 
in  these  cases  was  wholly  unsuspected  imtil  it  was  discovered  in  the  course 
of  the  routine  laboratory  examination  of  the  specimen.  A  third  case, 
operated  on  for  acute  appendicitis,  was  found  on  microscopic  examina- 
tion to  present  advanced  tubercular  lesions,  but  on  accotmt  of  some  thick- 
ening in  the  walls  of  the  caecum  observed  during  the  operation,  as  well 
as  owing  to  the  presence  of  hardened  cervical  glands,  it  seemed  probable 
that  the  lesion  of  the  appendix  was  secondary.  (For  clinical  notes  of  the 
cases  see  **  The  Vermiform  Appendix  and  its  Diseases,*'  p.  762.) 

An  analysis  of  six  cases  shows  that,  apart  from  the  family  history  of 
tuberculous  disease  in  two  and  the  definite  history  of  antecedent  tuber- 
cular foci  in  one,  there  were  no  signs  nor  symptoms  by  which  the  affection 
cotdd  be  distinguished  from  simple  chronic  or  subacute  appendicitis. 
The  irregular  diarrhoea,  or  alternating  constipation  and  diarrhoea,  often 
foimd  with  tuberculosis  of  the  direct  intestinal  canal,  was  not  observ^ed, 
nor  was  there  ever  any  blood  in  the  stools.  With  the  exception  of  one 
case  the  general  health  of  the  patient  was  not  affected.  Weinberg  and 
Alexandre  {Bull,  et  m&m.  Soc.  anat.  de  Paris,  1906,  vol.  81,  p.  16),  in 
reporting  four  cases  of  tuberculosis  of  the  appendix,  give  the  history  of  a 
case  of  '* appendicite  tuber culeuse  dysenteriforme''  in  a  man  nineteen  years 
old  and  describe  the  specimen  removed.  In  this  case  there  was  loss  of 
substance  in  the  mucous  membrane  of  the  appendix,  as  is  the  case  in  the 
lining  of  the  bowel  in  dysentery.  The  man  died  of  tubercular  abscess  of 
the  liver  some  months  later. 

The  detection  of  the  specific  organism  in  the  stools  would  be  a  valuable 
aid  in  the  diagnosis,  but,  while  the  disease  is  limited  to  the  appendix,  it 
is  not  apt  to  be  present.  The  tuberculin  test  would  be  only  of  negative 
value,  as  it  is  impossible  to  exclude  other  foci.    Moreover,  its  use^  scarcely 
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justifiable,  since  operation  is  advisable  in  any  case.  These  cases  of  local- 
ized tuberculosis,  as  I  have  said  before,  are  essentially  chronic,  and  have 
a  tendency  to  undergo  fibrous  transformation ;  it  is  apparently  but  seldom 
in  an  early  stage  that  they  are  the  source  of  a  more  general  infection.  As 
a  rule,  adhesions  are  present,  which  in  the  event  of  a  perforation  would 
tend  to  limit  the  infection  to  the  right  iliac  region.  Involvement  of  the 
regional  lymph-glands,  however,  is  frequent,  and  the  invasion  of  the 
ileocaecal  region  is,  finally,  extremely  extensive. 

When  tuberculosis  of  the  appendix  has  involved  the  neighboring  por- 
tion of  the  caecum,  or  when  it  merely  accompanies  a  primary  caecal  or 
general  intestinal  affection,  the  symptoms  are  masked  by  those  of  a  more 


Fig.  aos. — Peritoneal  Tuberculosis  Involving  the  Appendix,  which  has  become  Partly  Twisted  on  its 

Axis.      (Mrs.   P.,   April    la,    1902.) 

pronounced  character  produced  by  the  latter  disease.  In  the  ordinary, 
widely  disseminated,  ulcerative  tuberculosis  of  the  bowel  which  occurs 
in  the  late  stages  of  a  large  proportion  of  all  cases  of  lung  tuberculosis, 
the  gastro-intestinal  symptoms  are  general,  and  are  characterized  chiefly 
by  anorexia,  by  more  or  less  constant  diarrhoea,  abdominal  pain,  irregular 
pyrexia,  and  frequently  by  the  passage  of  mucus  and  blood  in  the  stools. 
When  the  affection  is  localized  in  the  right  iliac  fossa,  acute  symptoms 
are  seldom  observed,  and  the  disease  may  advance  so  insidiously  that  the 
first  evidence  of  its  presence  is  the  occurrence  of  sudden  acute  intestinal 
obstruction  or  of  perforation. 

T.  S.  CuLLEN  had  a  case  of  this  kind  ("Vermiform  Appendix  and  its 
Diseases,"  p.  765),  in  which  a  strong  Irish  woman,  twenty-four  years 
old,  gave  a  history  of  abdominal  cramps  occurring  two  or  three  times  a 
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month  for  about  a  year.  There  were  symptoms  of  perforation  just  before 
operation,  and  on  opening  the  abdomen  it  was  foimd  that  there  was 
stricture  of  the  ascending  colon,  just  above  the  caecum,  completely 
occluded  by  a  shot,  and  that  there  was  a  perforation  in  the  caecum 
directly  opposite  the  ileocaecal  valve. 

The  onset  of  the  ileocaecal  aflfection  is  usually  indefinite,  the  earliest 
symptoms,  as  a  rule,  consisting  of  dyspepsia,  anorexia,  nausea,  irregular 
diarrhoea  and  slight  fever.  When  stenoses  have  formed,  symptoms  of 
chronic  obstruction  are  common.  Colicky  pains  in  the  abdomen  and  more 
or  less  flatulency,  most  marked  in  the  caecal  region,  constipation  alter- 
nating with  diarrhoea,  and  sometimes  vomiting,  are  then  prominent  symp- 
toms. The  stools  may  show  nothing  characteristic;  sometimes  there  is 
a  great  deal  of  mucus  and  occasionally  blood. 

The  hyperplastic  form  of  tuberculosis  develops  very  insidiously.  Colicky 
abdominal  pain,  at  first- occurring  at  long  intervals,  but  becoming  pro- 
gressively more  acute  and  more  frequent,  is  the  most  constant  symptom. 
The  later  symptoms  are  usually  those  of  gradually  advancing  obstruction, 
accompanied  with  evening  pyrexia,  emaciation,  and  loss  of  strength.  In 
some  cases  recurrent  acute  attacks,  closely  simulating  recurrent  appen- 
dicitis, are  the  most  prominent  features  in  the  clinical  history.  As  a  rule, 
however,  the  patient  does  not  entirely  recover  in  the  intervals.  The  most 
conspicuous  physical  sign  is  the  presence  of  a  tumor  in  the  right  iliac 
fossa.  This  may  be  so  prominent  as  to  be  noticeable  on  mere  inspection. 
It  is  more  or  less  cylindrical,  somewhat  nodular,  and  as  a  rule  possesses 
slight  or  no  mobility.  It  is  somewhat  tender,  but  rarely  acutely  so.  The 
disease  may  closely  simulate  a  new-growth  of  the  caecal  region,  or  a  peri- 
appendical  exudate.  The  age  incidence  of  the  disease  corresponds  with 
that  of  carcinoma.  The  most  distinctive  features  in  the  diagnosis  are  the 
gradual  development  and  the  character  of  the  tumor,  which  is  more  sharply 
outlined  and  less  tender  than  a  perityphlitic  mass,  while  it  is  less  nodular 
than  a  carcinoma  and  more  nearly  preserves  the  normal  contour  of  the 
bowel.  The  shape  may  strikingly  resemble  that  of  a  sarcoma.  The  latter 
condition,  however,  is  too  rare  to  frequently  complicate  the  diagnosis. 
The  detection  of  tubercle  bacilli  in  the  stools  is  of  positive  value,  point- 
ing directly  to  intestinal  tuberculosis,  because,  as  mentioned  above,  this 
localized  tubercular  process  is  seldom  complicated  with  active  tubercu- 
losis elsewhere,  so  that  the  possibility  of  other  sources  for  the  organisms 
need  not  be  considered. 

Actinomycosis. — Actinomycosis  ho  minis  has  only  recently 
come  to  be  regarded  as  anything  more  than  a  pathologic  curiosity. 
Langhans  (Korrespondenzbl.  /.  Schweizer  Aerzte,  1888,  Nos.  11  and  12) 
in  1888  showed  that  the  vermiform  appendix  is  the  most  frequent  point 
infected  in  the  alimentary  canal  by  the  ray  fungus,  and  Lanz  in 
1892  spoke  of  *'Perityphlite  actinomycotica*'  as  a  distinct  disease 
{loc,  cit.,  1882,  Nos.  10  and  11).  Grill  (Beitrdge  f.  klin,  Chir.,  1890, 
vol.  13,  Hft.  2)  collected  and  analyzed  all  the  cases  published  up  to  1880. 
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He  foiind  in  the  literature  107  cases  of  actinomycosis  of  the  alimentary 
canal.  Poncet  and  B6rard  (Traits  ''chimique  de  Vactinomycose  humaine.'' 
Paris,  1898)  published  an  extensive  treatise  on  actinomycosis,  and  Conrad 
Brunner  (**Tuberculose,  Actinomycose,  Syphilis  des  Magen  Darmkanals," 
Stuttgart,  1907)  has  summarized  our  present  knowledge  of  appendicitis 
actinomycotica  in  his  excellent  monograph  {loc.  cit.,  pp.  269,  275).  Murphy 
in  1885  reported  the  first  case  in  America,  but  since  then  over  100  cases 
have  been  reported  in  this  coimtry  by  W.  S.  Erving  {Johns  Hopkins  Hos- 
pital BulL,  1902),  while  Illich  (Beit.  z.  klin.  Akt,  Wien,  1892)  collected 
421  cases  from  the  literature.  In  about  20  per  cent,  of  these  cases  the 
disease  was  localized  in  the  abdomen,  and  in  the  majority  the  avenue  of 
infection  was  the  vermiform  appendix.  It  is  seldom  that  cases  of  actino- 
mycosis of  the  appendix  come  under  observation  tmtil  the  late  stages 
of  infiltration  and  gross  disease  of  the  abdominal  contents.  A  few  cases 
have  been  reported,  however,  in  which  the  disease  was  limited  to  the  tip 
of  the  appendix  (Bostrom  and  Barth,  cited  by  Brunner).  T.  H.  Kellocks 
{Med.  Press  and  Circ,  Lond.,  1906,  vol.  82,  p.  408)  refers  to  three  cases 
of  actinomycosis  limited  to  the  appendix  occurring  in  the  Middlesex  Hos- 
pital during  the  three  years  previous  to  October,  1906.  Moschowitz  (A. 
Vaud  and  E.  Moschowitz,  Arch,  /.  klin,  Chir,,  1907,  p.  704)  refers  to  a  case 
of  extensive  actinomycotic  disease  of  the  abdominal  wall  originating  in  the 
appendix  that  he  had  treated  in  the  Mt.  Sinai  Hospital  in  New  York. 
Four  cases  of  actinomycosis  affecting  the  right  side  of  the  abdomen 
have  been  observed  in  the  Johns  Hopkins  Hospital,  3  in  the  surgical 
department  and  i  in  my  own  clinic.  The  clinical  histories  of  these  cases 
were  so  strikingly  similar  that  only  one  case  will  be  cited  as  an  example. 

J.  H.  H.,  Gyn.  No.  6961.  A  negress,  twenty-eight  years  old,  had  spent  most  of  her 
life  on  a  farm.  Five  months  before  admission,  while  in  good  health  and  having  had  no 
symptoms  of  intestinal  trouble,  she  was  suddenly  seized  with  intense  colicky  pain  in  the 
right  lower  abdomen.  The  pain  continued  several  weeks,  and  at  the  end  of  the  first  week 
a  swelling  the  size  of  a  hen's  egg  was  noticed  in  the  region  of  the  appendix.  This  swelling 
gradually  spread  throughout  the  entire  lower  abdomen.  About  a  week  before  admission 
a  small  sinus  appeared  in  the  vicinity  of  the  umbilicus  discharging  puriform  material.  The 
mass  was  hard  and  board-like  and  the  abdominal  walls  densely  infiltrated.  The  tempera- 
ture was  remittent,  ranging  from  99°  to  100°  F.,  with  a  leucocytosis  of  12,000.  An  incision 
in  the  median  line  opened  into  a  large  necrotic  cavity  in  the  abdominal  wall.  The  tissue 
removed  showed  actinomycotic  infiltration.  There  was  no  attempt  at  healing,  although 
the  temperature  fell  to  normal.  About  four  weeks  later,  extensive  lateral  incisions  were 
made  and  the  p>otassium  iodide  treatment,  beg^n  a  few  days  before,  was  continued.  Marked 
improvement  was  then  observed,  the  induration  almost  disappeared,  and  the  incisions 
healed  rapidly;  but  a  few  weeks  afterward  pain  made  its  appearance  in  the  right  thoracic 
region,  accompanied  with  fever.  Two  weeks  later  there  was  a  severe  chill,  followed  by  a 
rise  of  temperature  to  106°  F.:  the  leucocytes  at  the  time  were  5800.  There  was  tender- 
ness over  the  liver  and  increase  in  its  area  of  dulness.  A  few  days  before  death,  three  months 
from  the  time  of  admission,  definite  signs  of  lung  involvement  appeared  (see  Fig.  80). 

Etiology. — The  disease  is  probably  contracted  from  grain  or  from 
infected  animals.  It  is  most  commonly  found  in  farmers,  cattlemen,  and 
those  concerned  with  the  management  of  live  stock  or  grain.  In  some 
instances  there  is  a  definite  history  of  caring  for  infected  animals,  and  in 
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several  of  the  reported  cases  a  grain  of  wheat  or  barley  has  been  found 
in  the  midst  of  the  actinomycotic  mass.  Men  seem  to  be  more  frequently 
attacked  than  women,  the  proportion  being  about  3  to  i.  The  difference 
may  be  plausibly  explained  by  the  fact  that  men  are  more  frequently  em- 
ployed about  animals  and  in  handling  grain,  and  more  often  have  the  habit 
of  putting  grains  or  straw  into  the  mouth.  Any  age  may  be  affected,  but 
the  disease  is  most  frequent  about  middle  life.  It  may  run  a  very  slow 
course  or  may  develop  rapidly.  In  one  instance  it  continued  only  four  weeks ; 
in  another,  thirteen  years  (Erving),  but,  as  a  rule,  the  course  is  chronic, 
the  parts  affected  early  showing  a  tendency  to  heal  while  new  foci  are 
developing  elsewhere.  In  the  abdominal  cases  the  clinical  history  at  the 
outset  resembles  appendicitis.  The  onset  is  often  acute,  and  is  character- 
ized by  the  occurrence  of  sharp,  cramp-like  abdominal  pains,  which  con- 
tinue more  or  less  constantly  for  a  few  days  or  weeks,  then  subsiding  and 
perhaps  not  recturing  for  two  or  three  months.  Generally,  however, 
after  the  acute  attack  has  subsided,  more  or  less  soreness  persists  and  a 
tender  swelling  is  noticed  in  the  appendical  region.  In  a  case  related  by 
L.  Th6denot  {N,  Y.  Med,  Rec,  1900)  the  patient,  a  young  man  aged 
eighteen,  who  had  been  a  groom,  gave  a  history  of  a  sudden  attack  of 
violent  and  continuous  pain  in  the  right  iliac  fossa.  He  improved,  and 
operation  was  advised.  On  admission  there  was  no  pain,  but  great  lassi- 
tude and  anorexia.  The  appendix,  which  was  apparently  slightly  inflamed 
and  swollen,  was  removed  and  a  gauze  drain  left  in.  The  wotind  healed 
slowly  and  a  very  hard  mass  formed  in  contact  with  the  appendix  stump, 
which  appeared  to  increase  in  size.  Examination  of  scrapings  showed  the 
ray  fimgus,  which  had  not  been  foimd  in  the  appendix.  In  the  4  cases 
observed  in  the  Johns  Hopkins  Hospital  the  onset  was  marked  by  sudden, 
severe  colicky  pains,  occurring  without  warning  while  the  patient  was 
in  good  health,  and  not  accompanied  with  nausea,  vomiting,  or  other 
gastro-intestinal  symptoms.  The  temperature  is  usually  but  slightly 
elevated  in  the  early  stages,  but,  owing  to  the  liability  of  mixed  infection 
supervening  in  the  abdominal  cases,  a  septic  temperattire  accompanied 
with  chills  frequently  develops.  The  leucocytes  vary  greatly,  in  some  cases 
being  almost  normal,  in  others  numbering  28,000  to  36,000.  As  the  disease 
advances  the  most  characteristic  sign  is  the  progressive  increase  in  the  mass 
and  the  brawny  infiltration  of  the  tissues.  The  rigid,  board-like  abdominal 
walls  are  not  fotmd  in  any  other  condition.  Practically  the  whole  abdomen 
may  be  involved,  the  older  foci,  as  I  have  said,  retrogressing  while  others 
form.  The  infection  gradually  extends  to  the  surface,  when  sinuses,  often 
multiple,  appear  and  discharge  a  reddish-yellow  piuiform  material,  which 
is  often  extremely  offensive.  The  characteristic  sulphur  granules  are 
then  usxially  seen.  In  rare  instances  the  disease  spreads  superficially  and 
remains  localized  in  the  intestinal  membrane.  Only  two  other  cases  of 
this  sort  (Canali  andCniARi)  have  been  described  (O.  Daske,  /.  D,  Greifs- 
wald,  1902).  HoFMEiSTER  (Beit.  /.  klin.  Chir.,  1900,  vol.  26,  p.  344)  de- 
scribes two  tmusual  cases  in  which,  without  extension  to  the  neighboring 
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Structures,  there  was  great  thickening  of  the  walls  of  the  appendix  and 
caecum,  that  might  have  been  confused  with  a  neoplasm,  especially  sar- 
coma, or  with  hyperplastic  tuberculosis.  In  such  a  case  the  nature  of  the 
disease  is  recognized  by  the  appearance  of  the  characteristic  granules  in 
the  stools.  The  final  event  in  the  course  of  the  disease  is  the  occurrence 
of  metastases,  with  the  development  of  nodules  in  the  limgs,  heart,  brain, 
liver,  and  other  organs. 

Amoebic  Dysentery. — Amoebic  dysentery  is  of  interest  in  connection 
with  diseases  of  the  vermiform  appendix  on  accoimt  of  the  comparatively 
frequent  occurrence  of  perforation  of  this  organ  as  a  fatal  complication 
of  the  disease.  Kartulis  of  Egypt  has  found  a  number  of  cases  of  infec- 
tion with  amoebae  in  appendicitis,  and  Schaudinn  in  his  experimental 
work  with  pathogenic  amoebae  on  rabbits  noted  a  distinct  amoebic  appen- 
dicitis. Rogers,  who  has  observed  a  large  number  of  cases  in  India, 
finds  that  the  appendix  is  often  severely  affected  and  is  especially  liable 
to  become  perforated.  As  a  rule,  symptoms  referable  to  the  appendical 
involvement  cannot  be  distinguished  from  the  symptoms  produced  by 
the  lesions  in  the  caecum  and  colon.  The  distinctive  features  of  the  disease 
are  the  *' irregular  diarrhoea,  marked  by  exacerbations  and  intermissions, 
and  progressive  loss  of  strength  and  flesh."  The  stools  are  often  bloody 
or  mucoid  at  the  outset,  but  later  their  chief  characteristic  is  their  fluidity. 
The  detection  of  the  amoeba  in  the  stools  is  the  only  positive  evidence 
of  the  nature  of  the  disease.  In  the  event  of  a  perforation  the  character- 
istic symptoms  of  perforative  peritonitis  develop  and  when  the  patient 
has  been  known  to  be  the  victim  of  the  amoebic  affection,  the  onset  of  peri- 
tonitis and  its  cause  are  readily  recognized.  In  somewhat  rare  instances 
where  acute  symptoms  are  absent  the  nature  of  the  dysentery  is  not 
recognized,  and  in  such  a  case  the  sudden  development  of  symptoms  of 
perforative  appendicitis  may  be  referred  to  a  simple  appendicitis.  As 
prompt  surgical  intervention  is  indicated  in  either  case,  this  is  of  less 
importance,  and  at  the  operation  the  characteristic  lesions  are  usually 
easily  recognized. 

The  following  interesting  case  of  reinfection  of  the  appendix  by  the 
amoebae  has  been  communicated  to  me  by  Captain  Kennedy,  Assistant 
Surgeon  U.  S.  A.,  from  the  service  at  the  United  States  Army  Hospital 
at  San  Franscico. 

The  patient  was  a  man  twenty-five  years  old,  employed  in  the  custom-service  of  the 
Philippine  Islands.  For  the  first  two  years  of  his  service  there  he  was  in  good  health,  except 
for  some  venereal  infection  from  which  he  recovered  without  complications.  In  igoi  he 
contracted  dysentery  and  malaria,  from  which  he  recovered  in  about  a  month.  Until  the 
spring  of  1905,  however,  he  had  recurrences  of  both  troubles,  his  health  being  apparently 
good  in  the  intervals.  In  the  spring  of  1905  he  had  another  attack  of  dysentery,  for  which 
he  entered  the  hospital  in  Manila,  where  he  remained  several  months.  During  his  stay 
there  he  became  much  emaciated  and  had  frequent  stools  (8  to  20  in  twenty-four  hours) 
which  consisted  largely  of  mucus.  Microscopic  examination  showed  amoebae 
in  abundance.  In  January  of  1906  he  sailed  for  the  United  States,  being  then  much  im- 
proved. While  on  the  voyage,  however,  he  had  a  severe  relapse,  and  entered  the  army 
Hospital  at  San  Francisco  in  November,  1906.  On  admission  he  was  much  emaciated, 
very  weak,  his  pulse  ranging  from  100  to  no;  his  abdomen  was  sore  and  painful,  generally 
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tender,  but  the  tenderness  was  not  localized.  All  other  physical  signs  were  negative.  He 
was  treated  in  the  medical  service  of  the  Hospital  for  about  three  weeks,  during  which 
time  specimens  of  the  stools  were  examined  on  three  different  occasions,  mucus  being  pres- 
ent each,  time,  but  not  amcebae.  He  made  practically  no  improvement  during  this  time, 
and  his  physician  advised  an  operation  for  appendicitis  in  order  to  irrigate  the  bowel 
through  the  opening.  He  was  prepared  for  operation  without  further  examination  and  was 
not  seen  at  all  by  Dr.  Kennedy  until  he  was  on  the  operating  table  and  under  the  anaes- 
thetic. When  the  abdomen  was  opened,  it  was  found  impossible  to  lift  out  the  appendix  and 
it  was  necessary  to  enlarge  the  opening.  The  enucleation  of  the  appendix  was  tedious, 
but  eventually  accomplished.  The  bowel,  except  for  the  appendix,  seemed  quite  healthy, 
and,  as  no  amcebae  had  ever  been  found  in  the  stools,  Dr.  Kennedy  suspected  that  the  ap- 
pendix was  the  whole  cause  of  the  trouble.  The  organ  was  therefore  removed,  the  abdo- 
men closed,  and  the  man  made  a  perfect  recovery.  He  began  to  improve  immediately, 
he  gained  in  weight  and  when  seen  about  three  months  after  the  operation  he  appeared 
to  be  in  perfect  health  and  weighed  more,  he  said,  than  he  had  ever  done  before.  The  ap- 
pendix was  examined  by  Captain  F.  F.  Russell,  who  reported  that  he  found  amoebae  in  it. 

OPERATIVE  TREATMENT  OF  NEOPLASMS  AND  SPECIFIC  INFECTIONS. 

Operation  for  Diseases  Limited  to  the  Appendix. — Tumors. — ^The  opera- 
tion for  removal  of  a  polyp,  a  myoma  or  a  carcinoma  of  the 
appendix  differs  in  no  important  respect,  as  a  rule,  from  the  extirpation 
of  the  appendix  for  other  causes. 

Polyps  of  the  appendix,  so  far  as  they  have  yet  been  observed, 
appear  to  be  little,  soft  tumors  which  may  not  be  discovered  before  the 
removal  of  the  organ,  or  if  they  attract  attention  earlier,  are  noted  simply 
as  thickening  of  the  appendix. 

M  y  o  m  a  t  a  ,  on  the  other  hand,  in  the  three  cases  reported,  were 
little  nodules  not  tmlikely  to  be  mistaken  for  chronic  inflammatory  thick- 
ening;   they  might  also  be  mistaken  for  carcinoma. 

The  carcinomata  (adeno-  and  colloid)  are  the  only  other  tumors 
limited  to  the  appendix.  The  adeno-carcinomata,  which 
have  never  yet  been  diagnosed  before  operation,  appear,  as  a  rule,  as  little 
circumscribed  nodules  usually  associated  with  peri-appendicitis,  and  in 
several  instances  with  perforation.  Bearing  in  mind  the  marked  charac- 
teristics of  this  affection,  and  the  fact  that  it  occurs  with  a  frequency 
hitherto  unsuspected,  as  shown  by  the  number  of  collected  cases  (see 
Chap.  XVII),  operators  will,  no  doubt,  be  more  alert  in  future  concerning 
it,  and  more  ready  to  suspect  the  nature  of  the  disease  with  which  they 
have  to  deal,  even  before  it  is  established  by  microscopic  examination. 
An  incision  through  the  nodule  while  the  patient  is  on  the  operating  table, 
will  often  give  unmistakable  evidence  to  a  practised  eye.  The  treatment 
is  a  wide  excision  extending  w^ell  into  the  mesenteriolum,  and  a  painstak- 
ing investigation  for  glandular  metastases.  Where  the  disease  has  extended 
beyond  the  appendix  into  the  neighboring  caecum,  a  resection  of  the 
appendix,  together  with  a  wide  resection  of  the  caecum,  is  the  proper  course, 
This  method  must  also  be  pursued  in  those  cases,  carefully  noted,  in  which 
the  disease  has  localized  itself  near  the  base  of  the  appendix.  In  two 
instances  in  which  the  glandular  metastases  were  so  far  advanced  that  an 
operation  was  out  of  the  question  there  was  no  caecal  involvement  whatever. 

I  know  of  but  one  case  of  colloid  carcinoma  of  the  appendix 
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which  has  been  the  subject  of  operation,  and  this  was  Elting's.  Elting's 
other  case  (Chap.  XXII,  Figs.  202  and  203)  was  one  in  which,  as  will  be 
seen  from  the  reproductions,  the  mass  could  easily  have  been  extirpated, 
as  it  was  perfectly  localized  in  the  appendix. 

The  only  cases  of  sarcoma  of  the  appendix  which  have  been  oper- 
ated upon,  so  far  as  I  know,  are  those  of  J.  C.  Warren,  P.  Paterson. 
and  T.  Carwardine  (see  Chap.  XXII).  In  each  of  these  the  appendix 
was  enlarged  and  thickened  and  the  disease  extended  a  short  distance 
upward  into  the  caecum.  In  operation  upon  one  of  them  the  excision 
was  made  just  bes'^ond  the  growth,  while  in  the  other  two  the  entire 
caecum  was  extirpated. 

Tuberculosis. — A  simple  tubercular  process  limited  to  the  appen- 
dix may  assume  an  obliterative  form  like  that  of  a  uterine 
salpingitis,  or  it  may  appear  as  an  acute  appendicitis,  wth  ulceration 
of  the  mucosa  and  surrounding  adhesions.  Such  cases  need  no  special 
comment  from  a  surgical  standpoint,  as  they  differ  in  no  way  from  other 
cases  of  appendicitis  to  the  naked  eye,  and  the  nature  of  the  process  is 
discoverable  only  after  a  microscopic  study  of  the  part  removed.  In 
Crowder*s  case  of  hyperplastic  tuberculosis  (''appendicitis 
tuberculosa  hyperplastica'')  not  only  was  the  diameter  of  the  organ  much 
enlarged  but  the  disease  extended  up  into  the  neighboring  caecum  as 
well.  The  removal  of  the  disease  was  effected  by  an  excision  including 
the  caectmi,  a  procedure  which  requires  no  special  description. 

Operations  for  Ileoccecal  Tumors. — The  fact  that  tumors  in  the  ileo- 
caecal  region  are  frequently  confused  with  appendicitis  convinces  me  that 
their  surgical  treatment  ought  to  be  at  least  briefly  described  here. 

Extensive  operations  upon  the  ileocaecal  region  with  resection  of  the 
caecum,  of  a  part  of  the  ileum,  or  of  the  ascending  colon,  or  of  both,  are 
still  more  recent  in  their  origin  than  operations  for  appendicitis. 

The  first  case  reported  was  that  of  H.  Kraussold,  in  April,  1889 
(Volkm,  SamniL  klin,  Vortr,,  No.  191;  and  Centrbl.  f,  Chir.,  1881,  p.  186); 
it  was  performed  for  carcinoma  attributed  to  a  blow  from  a  stone,  received 
six  years  previously.  The  patient  was  a  man,  sixty- two  years  old,  who 
had  suffered  for  thirteen  months  from  two  fistulas  with  extensive  fecal 
discharges.  The  cancerous  disease  involved  the  vermiform  appendix, 
the  caecum,  and  the  ileocaecal  valve,  all  of  which  were  excised,  the  head 
of  the  ileum  being  united  to  the  end  of  the  colon  by  Lembert  sutures.  The 
patient  unfortunately  died  of  collapse  in  two  and  a  half  hours ;  at  autopsy 
the  bowel  was  found  tightly  closed ;  there  was  involvement  of  one  mesen- 
teric gland,  and  a  small  metastasis  was  found  in  the  liver. 

The  first  successful  operation  was  done  by  Maydl,  in  1882  (Wiett. 
med,  Presse,  1883,  p.  438).  R.  Suchier,  in  1889,  reported  what  I  believe 
to  be  the  first  successftd  operation  for  tuberculous  stricture  of  the  ileocaecal 
region  {Berl.  klin.  Woch.,  1889,  p.  617),  treating  it  by  excision  and  an  end- 
to-end  anastomosis,  and  resecting  about  20  cm.  of  the  caecum  and  colon, 
the  valve  not  being  in  the  excised  portion. 
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W.  S.  McGiLL,  in  an  admirable  monograph,  the  first  in  the  English 
language  upon  this  subject  {Ann.  Surg.,  1894,  vol.  20,  p.  642),  says  that 
CzERNY,  in  1884,  resected  the  ileocaecal  v^alve  for  invagination  on  finding 
the  valve  cancerous. 

Wassilief  in  1886  did  a  resection  to  cure  an  artificial  anus  established 
for  an  acute  invagination;  and  Czerny  again  resected  in  1892,  this  time 
for  tuberculosis. 

In  1894,  when  McGilFs  article  was  published,  he  was  able  to  collect 
104  operations,  imdertaken  for  various  causes  on  tumors  in  the  ileocaecal 
region,  up  to  that  date,  and  there  presented. 

Methods  of  Operation. — ^The  first  efforts  of  the  surgeon  should  be 
directed  to  the  discovery  of  the  exact  nature  of  the  disease,  as  the  opera- 
tion will  necessarily  be  more  or  less  extensive,  according  as  he  has  to  deal 
with  a  mass  of  a  simple  inflammatory  or  tuberculous  nature,  or  with  car- 
cinomatous or  sarcomatous  growth.  He  must,  therefore,  bear  carefully 
in  mind  all  the  data  furnished  by  the  history,  since  these  often  suggest 
a  probable  diagnosis  in  advance  of  the  inspection  of  the  parts  in  situ.  A 
history  of  a  pulmonary  tuberculosis,  or  a  tuberculous  process  elsewhere, 
makes  ileocaecal  tuberculosis  probable ;  moreover,  in  such  cases  the  patient 
is  sometimes  cachectic  for  a  long  period,  and  is  more  apt  to  have  suffered 
from  stricture  and  obstruction.  Carcinoma  also  may  run  an  indolent 
course,  and  any  marked  cachexia  may  be  wanting  until  the  later  stages  of 
the  disease.    Bloody  stools  are  more  apt  to  be  associated  with  carcinoma. 

A  long  oblique  incision,  either  transmuscular  or  in  the  semilunar  line, 
should  be  made  in  order  to  expose  the  whole  diseased  area  and  give  abun- 
dant room  for  the  subsequent  extirpation.  The  disease  will  be  studied 
to  better  advantage  if  the  incision  is  made  somewhat  toward  the  median 
line.  As  a  preliminary  measure  the  mass  is  then  inspected,  and  its  size, 
its  extent  up  and  down  the  bowel,  and  its  amount  of  fixation  noted ;  the 
possibility  of  an  enucleation  can  then  be  roughly  determined.  The  opera- 
tor next  turns  his  attention  to  the  rest  of  the  abdominal  cavity  in  order 
to  secure  the  valuable  data  furnished  by  metastases,  which  may  at  once 
determine  the  nature  of  an  affection  which  is  puzzling  even  after  the  abdo- 
men is  opened.  This  investigation  assumes  the  more  importance  from 
the  fact  that  Durande,  Billroth,  and  Hartmann  and  Pilliet  {Soc. 
anat.  de  Paris,  July  and  Dec,  1891),  as  well  as  Salzer  (I^ngenb.  Arch., 
vol.  43),  have  shown  that  it  is  often  impossible  to 
distinguish  a  tuberculous  process  from  one  can- 
cerous in  nature  while  it  is  still  situated  in  the 
body;  it  may  also  be  impossible  even  when  the 
resected  bowel  is  removed  from  the  body  and  held 
in  the  hand.  Recalling  this  fact,  the  surgeon  will  treat  every  uncer- 
tciin  case  as  though  it  were  a  carcinoma,  giving  the  patient  the  benefit  of 
the  doubt.  When  the  abdomen  is  open,  and  before  any  steps  are  taken  to 
pack  off  the  intestines  as  a  protection  from  any  subsequent  manipula- 
tions, the  nature  of  the  affection  may  sometimes,  as  I  have  said,  be  at  once 
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determined  by  inspecting  the  metastases.  A  tubercular  process  may  be 
disseminated  all  over  the  abdomen,  or  it  may  be  discernible  only  in  the 
form  of  characteristic  little  granules  situated  at  the  focus  of  the  disease, 
in  the  neighborhood  of  the  ileocaecal  valve.  Again,  in  tuberculosis  the 
omentum  may  be  infiltrated  with  tubercles;  and  multiple  strictures  of 
the  bowel,  if  present,  speak  for  tubercular  disease.  As  Cohn  has  shown 
(I.  D.  Freiburg,  1902),  skin  fistula  as  a  complication  is  more  frequent  in 
tuberculosis  than  in  malignant  disease ;  24  out  of  48  tuberculous  tumors 
in  his  investigation  having  been  complicated  by  fistula,  while  ^Iatala- 
KOWSKi*s  statistics  show^ed  only  2  complicating  fistulas  out  of  17  carci- 
nomatous tumors,  and  of  these  2  only  one  was  spontaneous.  The  smaller 
number  of  fistulas  in  carcinoma  may  to  some  extent  be  accoimted  for, 
however,  by  the  fact  that  malignant  disease  is  apt  to  destroy  life  before 
it  has  progressed  so  far. 

Brunner  (Ttiteradose  des  Magcn  Darmkanals,  Stuttgart,  1907)  has 
collected  and  tabulated  results  of  53  operations  performed,  giving  37  opera- 
tors for  tuberculosis  of  the  appendix,  including  my  cases  already  in  print. 
In  all  of  these  the  diagnosis  was  by  microscopic  examination  of  the  speci- 
mens. Tw^o  of  the  patients  died  as  the  result  of  operation,  one  from  a  per- 
forated tubercular  abscess  and  the  other  from  collapse.  Seven  died  later, 
six  wdthin  a  year,  four  of  whom  had  fecal  fistula.  The  end  results  of  the 
remainder  were  undetermined.  Of  19  w-ho  were  sent  home  as  cured,  some 
remained  entirely  w^ell  at  periods  of  tw^o  or  three  years  and  others  died 
of  general  tuberculosis  or  peritonitis. 

The  hyperplastic  form  of  tuberculosis  is  that  which  most  often 
gives  rise  to  errors  in  diagnosis  under  circumstances  as  favorable  as  those 
just  described.  One  of  the  most  characteristic  signs  of  tuberculosis  as  a 
disease  is  the  presence  of  caseous  glands  in  the  mesentery.  The  surgeon 
must  also  examine  the  omentum,  for  this  may  be  converted  into  a  carci- 
nomatous roll  extending  transversely  across  the  abdomen  in  the  umbilical 
region,  and  so  dense  that  it  can  be  felt  even  before  the  incision  is  made ; 
this  condition,  when  it  exists,  affords  a  grave  prognosis.  Carcinomatous 
nodules,  if  not  present  on  the  peritoneimi,  may  be  foimd  lodged  in  the 
deepest  part  of  the  pelvis.  Another  point  in  diagnosis  is  that  the  density 
of  the  carcinomatous  nodules  situated  over  the  vertebral  column  differs 
from  that  of  nodules  caused  by  the  tubercular  process.  The  pylorus,  the 
liver  and  the  spleen  should  also  be  inspected  or  palpated  for  any  malig- 
nant masses.  In  some  instances  an  inflammatory  process  of  unusual 
character  arising  from  an  appendicitis  has  transformed  the  bow*el  into  a 
mass  so  rigid  that  it  has  been  mistaken  for  malignancy  and  extirpated. 
Such  an  accident  happened  to  one  of  my  associates,  who,  not  doubting 
the  malignant  nature  of  the  disease,  and,  therefore,  the  urgent  necessity 
of  an  extirpation,  amputated  the  cascum  with  the  appendix  and  anasto- 
mosed the  ileum  into  the  colon  end-to-end.  With  this  possibility  in  mind, 
the  operator  should  not  allow  the  simplest  inflammations  to  pass  unsus- 
pected, w^here  the  conditions  admit  of  any  doubt  at  all ;  in  an  urgent  case 
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he  may  even  make  a  small  incision  into  the  neighboring  healthy  bowel 
and  introduce  his  finger,  in  order  to  investigate  sufficiently  to  put  the 
question  at  rest. 

An  actinomycotic  process  is  recognized  by  the  character- 
istic yellow  granules  and  by  its  tendency  to  extend  in  every  direction  into 
all  contiguous  tissues,  without  respect  to  natural  anatomic  barriers.  Ac- 
tinomycosis advances  by  continuity  and  contig- 
uity alike,  and  this  is  true  of  no  other  affection. 
A  case  has  been  reported  recently  by  W.  H.  Wynn  {Brit,  Med.  Jour., 
1908,  vol.  I,  p.  554),  treated  with  a  vaccine  prepared  from  the  infecting 
organism  according  to  the  methods  of  Sir  A.  E.  Wright.  It  is  possible 
that  this  means  of  treatment  may  prove  of  great  value  in  handling  actino- 
mycotic disease  of  the  appendix.  In  advanced  stages  of  the  condition, 
however,  surgery  must  be  the  main  reliance. 

The  real  nature  of  the  disease  having  been  determined  by  this  direct 
method  of  autopsy  in  vivo,  the  next  question  which  arises  is :  Shall 
the  operation  proceed  farther  than  the  simple 
exploratory  incision?  The  answer  depends  upon  two  fac- 
tors: first,  the  vital  status  of  the  patient,  that  is,  whether  he  is  much 
exhausted  or  not;  second,  the  stage  to  which  the  disease  has  advanced 
and  its  complications.  As  regards  the  patient,  it  may  be  said  at  once  that 
the  present  tendency  is  to  exaggerate  lack  of  vitality  and  power  of  resist- 
ance. It  is  astonishing  how  much  a  weak  patient  will  often  stand  if  the 
operation  is  skilfully  performed,  without  much  exposure,  chilling,  and 
handling  of  the  intestines,  and,  above  all,  if  the  adjacent  parts  are  so  pro- 
tected, both  during  the  operation  and  subsequently  during  drainage, 
that  a  peritonitis  does  not  tread  right  upon  the  heels  of  an  exhausting 
operation.  Much  here  depends  upon  the  skill  and  experience  of  the  opera- 
tor, and  every  man  who  deliberately  tmdertakes  a  delicate  and  difficult 
task  of  this  kind  ought,  at  least,  to  have  previously  performed  a  number 
of  successful  resections  upon  dogs.  Such  an  occasion  is  neither  the  time 
nor  the  place  for  maiden  experience! 

As  regards  the  stage  and  extent  of  disease,  there  can  be  no  doubt  that 
a  radical  operation  should  be  carried  out  when  there  is  a  reasonable  hope 
of  a  successful  issue,  immediate  and  remote.  If  a  carcinoma  is  so  far 
advanced  in  its  invasion  of  other  parts  that  a  speedy  recurrence  of  the  symp- 
toms is  to  be  looked  for,  it  will  not  be  wise  to  extirpate  the  primary  focus 
in  the  cax^imi,  and  a  better  plan  is  to  do  an  entero-anastomosis,  short- 
circuiting  the  affected  area.  In  tuberculosis  and  in  actinomycosis  the  out- 
look in  attacking  a  great  mass  of  diseased  tissue  is  more  promising,  since 
it  is  w'ell  knowTi  that  in  these  conditions  perfect  and  permanent  relief 
may  follow  a  successful  anastomosis  after  enucleation. 

The  appearance  of  a  carcinoma  is  well  shown  in  Fig.  206,  which  repre- 
sents a  case  of  my  own  that  closely  simulated  an  appendicitis  in  the 
presence  of  febrile  crises  with  localized  pain  and  tenderness.  The  only 
suspicious  circumstance  was  the  indolent  nature  of  the  rather  hard  mass. 
The  appearance  peculiar  to  carcinoma  is  shown  in  the  cross-seotion  a.  t 
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The  alternative  operations  in  any  given  case  are: 

I.  A  simple  exploratory  incision,  associated,  it  may 
be,  with  the  drainage  of  an  abscess  in  carcinoma  or  in  actinomycosis,  any 
further  attempt  to  operate  upon  the  bowel  being  abandoned,  on  account 
of  the  patient's  condition  or  the  advanced  character  of  the  disease. 


Color. 


a^p  /f^i't't.  fpf. 


Fio.  ao6. — Carcinoma  op  the  iLEOCyBCAL  Valve  (a)  Extending  into  the  C^cum  (b)  Closely  Simulating 

Appendicitis. 

The  ridge  indicated  the  limits  of  the  disease.     Operation,  H.  A.  Kelly,  A.  McC.  San..  Feb.  3,  1903:  resection  and 
end-to-end  anastomosis.     Death  from  recurrence  sixteen  months  later.     (Natural  size.) 

2.  Simple  entero-enterostomy,  by  means  of  a  lateral 
anastomosis  of  a  loop  of  ileum  above  the  disease  to  the  colon  below  it, 
thus  short-circuiting  the  diseased  area. 

3.  Complete  exclusion  of  the  diseased  area, 
effected  by  amputating  the  bowel  above  it  and  closing  the  end  or  the 
ends  leading  into  and  out  of  the  affected  portion,  at  the  same  time  anasto- 
mosing the  healthy  bowel  from  above  to  a  point  below  the  disease. 
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4.  Extirpation  of  the  diseased  appendix  and 
caecum,  with  so  much  of  the  ileum  and  the  ascending  colon 
as  may  be  necessary,  followed  by  the  anastomosis  of  the  ileum  with 
the  colon. 

If,  after  the  extirpation  of  the  diseased  portion  of  the  bowel,  the 
patient's  condition  is  such  that  it  is  impossible  to  proceed  with  the  opera- 
tion of  anastomosis,  the  ends  of  the  bowel,  distal  and  proximal,  may  be 
brought  out  onto  the  surface,  so  as  to  establish  an  anus  preternaturalis. 
This  should  be  closed  by  completing  the  anastomosis  at  a  later  date,  which, 
of  course,  simply  makes  two  steps  of  the  fourth  alternative,  and  is  only 
to  be  adopted  on  account  of  urgent  necessity. 

The  second  alternative,  a  simple  entero-enterostomy, 
short-circuiting  but  incompletely  excluding  the  diseased  area,  is  most 
valuable  in  cases  of  advanced  disease  where  removal  is  out  of  the  question, 
or  where  the  patient  has  suffered  so  long  frorh  obstruction  that  his  condi- 
tion will  only  admit  of  the  most  essential,  life-saving  operation.  An  entero- 
enterostomy  by  means  of  lateral  anastomosis  of  a  loop  of  the  bowel  to 
the  ascending  or  transverse  colon,  is  the  quickest  and  the  simplest  method, 
as  well  as  that  which  affords  most  security  of  overcoming  the  difficulties, 
and  giving  prompt  relief  from  the  most  urgent  symptoms.  Brunner 
{loc,  cit.)  gives  a  list  of  36  cases  treated  in  this  way  by  17  different  surgeons, 
for  the  most  part  by  Czemy,- Albert,  and  von  Eiselsberg,  with  a  mortal- 
ity of  8.3  per  cent.  In  the  majority  of  these  cases  the  lowest  loop  of  the 
ileum  was  anastomosed  to  the  colon  below  the  diseased  portion  of  the 
bowel.  In  some  instances,  where  the  ileum  was  diseased  or  covered  with 
tubercles,  the  jejunum  was  utilized.  The  Murphy  button  was  employed 
in  8  instances.  In  many  of  the  cases  the  tumor  of  the  caecum  was  dimin- 
ished in  size  following  the  operation.  This  result  corresponds  with 
Conrath's  exf)erience  in  four  cases. 

In  performing  an  entero-enterostomy,  the  first  point  of  importance  is 
to  unite  the  nearest  free  loop  of  the  ileum  to  the  colon  just  beyond  the  dis- 
eased area,  in  order  to  short-circuit  the  disease  effectively,  and  yet  not 
throw  out  of  function  any  more  of  the  bowel  than  is  necessary.  In  select- 
ing a  loop  of  the  ileum  for  anastomosis  into  the  colon,  the  surgeon  must 
always  bear  in  mind  the  definite  disposition  of  the  small  intestinal  coils 
in  the  abdomen,  which,  not  unlike  the  convolutions  of  the  brain,  are  sub- 
ject to  minor  variations,  but  in  their  general  grouping  are  always  the 
same.  This  fact  will  be  best  understood  by  consulting  Fig.  207,  showing 
the  mesenteric  ruffle,  which,  of  course,  corresponds  precisely  to  the  arrange- 
ment of  the  intestinal  coils  that  have  been  removed  to  facilitate  the  dem- 
onstration. The  groups  may  be  conveniently  lettered  and  designated 
from  duodenum  to  caecum,  as  Group  A,  Group  B,  Group  C,  Group  D, 
and  Group  E,  the  capital  letter  marking  the  center  of  its  group,  which  is 
limited  by  the  small  letters  preceding  and  following.  The  surgeon  will 
at  once  perceive  that  if  he  were  to  pick  up  a  loop  of  intestine  under  the 
left  colic  flexure  from  Group  A,  he  would  short-circuit  almost  the  entire 
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intestinal  canal,  and  starvation  of  his  patient  would  inevitably  result. 
The  mistake  he  is  most  likely  to  make  is  to  take  a  loop  in  B,  and  attach 
it  to  the  ascending  or  the  transverse  colon,  thus  committing  the  serious 
error  of  throwing  Groups  C,  D,  and  E  out  of  function.  The  anastomosis 
should  be  made  in  E,  which  must  be  picked  up  and  drawn  over  to  the 
colon;  or  it  must,  at  any  rate,  not  be  higher  than  D,  in  case  E  is  too  much 
involved  in  adhesions,  as  shown  in  Fig.  208,  taken  from  an  actual  case 


Fig.  207. — The  Mesenteric  Rupplb,  Showing  the  Groups  and  Disposition  op  the  Coils  op  thb  Ileum. 
A  and  B  occupy  the  left  and  right,  splenic  and  hepatic  flexures  of  the  colon  respectively,  and  should  always 
be  avoided  in  any  colic  anastomotic  operations.    £  lies  in  the  small  pelvis  and  is  thus  easily  distingudshed ;  more 
care  must  be  taken  in  distingmshing  C  and  D. 

of  VON  EiSELSBERG.  The  bowel,  thus  brought  up,  should  lie  in  easy 
apposition,  without  folds,  flexures,  twists,  or  undue  traction.  The  methods 
of  making  the  anastomosis  are  the  same  as  those  employed  for  lateral 
anastomosis,  shown  in  Fig.  209.  Previous  to  the  anastomosis  the  diseased 
area  has  been  extirpated  and  the  ends  closed. 

Complete  exclusion,  the  third  alternative,  includes,  according 
to  WoLFLER  {Verhandl.  d,  dtsch.  Gesell.  /.  Chir,,  1889),  unilateral  as  well 
as  bilateral  occlusion  of  the  diseased  portion.  If  a  unilateral  occlusion 
is  done,  the  ileum  is  amputated  above  the  disease  and  the  proximal  end 
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anastomosed  into  the  colon  by  an  end-to-side  or  a  side-to-side  anasto- 
mosis, while  the  distal  end,  leading  into  the  diseased  portion,  is  closed 
by  suture.  A  complete  bilateral  exclusion  is  effected  when  the  diseased 
bowel  is  cut  free  from  the  healthy  ileum  above  and  the  colon  below,  yet 
is  not  removed.  Experience  and  experiment  have  shown  that  the  seques- 
trated portion  must  have  an  exit,  and  this  is  to  be  provided  in  all  cases 
by  a  fistula  or  by  bringing  one  or  both  cut  ends  onto  the  surface.  Brunner 
has  collected  7  cases  of  imilateral  exclusion  and  23  of  bilateral  exclusion, 


f\/^. 


Fig.  208. — ^Anastomosis  o?  a  Loop  op  Ilbum  into  Transvbrsb  Colon,  aptbr  a  Casb  op  von  Eisblsberg 

{Arch.  f.  klin.  Chir.,  Vol.  56,  p.  303). 

The  last  group  and  the  ascending  colon  were  not  available  here  on  account  of  the  extensive  adhesions. 

including  among  the  latter  a  case  of  Conrath's.  Many  of  the  former  were 
extremely  unfavorable  cases,  and  the  end  results  were  accordingly  bad. 
Brunner  does  not  agree  with  Conrath's  dictum  that  complete  exclusion 
of  the  bowel  is  a  more  dangerous  proceeding  than  excision  or  entero-anasto- 
mosis,  and  compares  the  8  per  cent,  mortality  of  exclusion  with  the  25  per 
cent,  mortality  of  excision.  Lateral  anastomosis  was  the  method  generally 
employed  in  the  complete  exclusion  of  the  diseased  gut.  In  most  of  the 
cases  the  tumor  was  diminished  in  size  following  operation,  the  general 
health  much  improved,  the  tumor  freer  from  adhesions  and  in  better 
shape  for  an  excision  to  be  practised  at  a  later  date.  The  method  is 
.  applicable  to  cases  of  extensive  disease  about  the  head  of  the  caecum 
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Fig.  209. — Lateral  Anastomosis  after  Halstbd. 

The  ends  of  the  bowel  have  been  inverted  by  continuous  or  mattress  sutures  and  the  lateral  approximation 
is  made  (I,  left  upper  figure).  Recently  Gushing.  Roux,  and  others,  instead  of  the  interrupted  sutures  used  by 
Halsted,  have  employed  continuous  sutures  which  insure  greater  rapidity;  puckering  can  be  avoided  if  knots  are 
tied  at  intervals.  Then  the  bowel  is  incised  and  its  margins  united  by  suturing  throuigh  all  its  coats,  as  shown 
in  II  and  III.  Lastly,  the  continuous  suture  first  applied  is  continued  so  as  to  cover  in  the  anastomotic  opening 
completely,  as  shown  in  IV.  Gushing  has  demonstrated  to  his  class  that  if  the  blind  pouches  are  left  free,  they 
may  become  intussuscepted  and  thus  close  the  opening.  To  prevent  this  contingency,  he  sutures  the  pouches 
to  the  side  of  the  intestine,  as  shown  in  the  figure.     (See  p.  466.) 
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and  colon,  involving  stenosis  or  a  weakened  condition  of  health  contra- 
indicating  operation. 

We  now  come  to  the  fourth  alternative,  —  namely,  the 
complete  removal  of  the  disease  associated  with  the  immediate  suturing 
of  the  healthy  bowel  above  it  to  the  healthy  colon  below  it.  The  great 
sources  of  danger  from  this  operation  are:  insufficient  closure  in  the  line 
of  suturing,  resulting  iii  infection  and  death  from  peritonitis  due  to  con- 
tamination of  the  peritoneum  with  abscesses  or  with  the  foul  contents 
of  the  bowel.  The  patient  may  also  die  of  collapse  if  the  operation  is 
unduly  prolonged.  In  one  of  the  fatal  cases  of  tuberculosis  that  have  been 
reported  the  ureter  was  cut  through  and  a  nephrectomy  was  performed. 

Brunner  (loc.  cit.)  reports  125  cases  of  total  resection  of  the  ileoca^cal 
region  for  tuberculosis,  with  an  immediate  mortality  of  19  per  cent,  and  a 
secondary  mortality — i,e.,  one  including  deaths  resulting  from  secondary 
operations  for  anus  pretematuralis,  etc. — of  25  per  cent.  The  operations 
were  performed  by  67  different  operators,  for  the  most  part  continental 
surgeons,  Czemy,  Mikulicz,  Sonnenburg,  Friedlander,  Wolfler,  Krajesski, 
Esmarch,  Billroth,  and  Broca  being  among  them.  The  incision  along 
the  border  of  the  rectus  muscle  was  employed  in  almost  all  instances.  In 
the  early  years  the  end-to-end  anastomosis  was  performed  by  such  sur- 
geons as  Billroth;  later,  in  the  nineties,  the  lateral  anastomosis  came 
into  vogue,  and  now  the  end-to-end  anastomosis  has  resumed  its  former 
popularity,  about  half  the  cases  in  Brunner's  clinic  having  been  operated 
upon  in  this  way.  The  Murphy  button  was  used  in  10  cases  only.  It 
often  happens,  as  Brunner  points  out,  that  the  ileum  is  dilated  by  the 
obstruction  to  the  ileoca^cal  valve,  so  that  in  performing  the  end-to-end 
anastomosis  there  is  only  a  slight  difference  between  the  calibre  of  the 
ileum  and  the  colon. 

The  mortality  for  resection  in  caecal  tuberculosis  (25  per  cent.)  is  28.7 
per  cent,  better  than  in  resections  of  the  bowel  for  carcinoma,  and  16.7 
per  cent,  better  than  in  the  results  of  ileocaecal  resections  in  general. 

In  ileocaecal  tuberculosis  it  is  important  not  only  to  excise  the  disease, 
but  to  remove  any  intimately  adherent  and  suspicious  areas  of  the  neigh- 
boring small  intestine  as  well.  The  method  of  end-to-end  anastomosis 
is  as  follows:  After  packing  off  the  rest  of  the  abdomen  with  the  utmost 
care,  in  order  to  avoid  any  contamination  and  the  fatal  peritonitis  which 
is  almost  sure  to  follow  such  a  misfortune,  the  affected  area  is  freed  on  all 
sides,  if  fistulous  with  a  portion  of  the  abdominal  wall  attached,  or  with 
some  of  the  densely  adherent  parietal  peritoneum.  The  tumor  mass  is 
then  brought  outside  and  laid  on  compresses,  while  the  assistant  controls 
the  bowel  well  above  the  disease,  with  his  fingers  or  with  a  rubber  band 
transfixing  the  mesentery.  A  clamp  is  applied  close  to  the  diseased  por- 
tion and  the  small  intestine  is  divided  between  the  two.  The  diseased  por- 
tion is  then  lifted  up,  exposing  the  mesenteric  vessels  going  to  it.  The 
mesentery  is  next  cut  in  the  form  of  a  V,  including  the  entire  diseased 
area.  Care  must  be  taken  not  to  divide  or  ligate  any  of  the  vessels  supply- 
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ing  the  bowel  beyond  the  affected  areas.  As  the  mass  is  lifted,  the  colon 
is  exposed,  clamped  next  to  the  disease,  and  controlled  by  simple  com- 
pression, without  any  controlling  force  beyond  this,  and  divided  between 
the  two,  thus  completely  severing  the  diseased  portion,  which  is  then  re- 


FiG.  2IO. — Steps  in  Connell*s  Operation  for  Intestinal  Anastomosis  by  Suture  within  the  Bowel  and 
Transfixion  of  all  the  Coats.  Including  the  Mucosa. 


moved.  The  exposed  mucosa  is  carefully  cleansed,  and  the  end-to-end 
anastomosis  is  then  made  by  one  of  several  plans.  In  event  of  haste 
Murphy's  button,  which  has  found  such  wide  acceptance,  may  be  used; 
otherwise  a  deliberate  suture  which  secures  careful  union  by  two  or  more 
rows  of  fine  silk  sutures  is  always  preferable.     For  this  purpose  I  would 
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recommend  following  one  of  two  plans.  Halsted's  method  of  using 
inflatable  rubber  bags,  which  serve  to  equalize  any  inequality  in  the 
lumina  which  may  exist,  is  simple  and  satisfactory.  The  bowel  ends  are 
basted  together,  as  it  were,  by  three  or  four  sutures;  the  collapsed  bag  is 
then  inserted  between  them  and  inflated.  The  accurate  apposition  of  the 
ends  by  two  layers  of  mattress  sutures,  first  sero-muscular  and  then  sero- 
serous,  is  now  easily  effected.  The  sero-serous,  which  is  protective,  may 
be  made  continuous  to  save  time.  Especial  care  must  be  taken  to  bring 
the  mesenteric  border  into  snug  apposition,  as  this  is  the  weakest  feature 
of  the  operation. 

Another  most  satisfactory  plan  of  suture  is  that  employed  by  Connell. 
Fine  silk  sutures  are  used  and  all  the  suturing  is  done  on  the  inside 
of  the  bowel,  as  shown  in  the  illustrations  (see  Fig.  210).  The  mesenteric 
stitch,  applied  as  shown  at  a  a  in  the  upper  figure,  secures  snug  apposi- 
tion at  this  point,  and  it  is  left  of  sufficient  length  to  act  with  a  second 
stitch  applied  at  b  fe,  about  one-third  of  the  way  around  the  lumen,  to 
hold  the  bowel  taut  and  the  edges  together,  while  mattress  sutures  are 
applied  through  all  the  coats,  as  shown  in  the  middle  figure.  Another 
gut  suture  at  c  r  (upper  figure)  serves,  together  with  those  at  a  a  and  b  6, 
to  facilitate  the  application  of  the  remaining  sutures,  all  of  which  enter, 
emerge,  and  are  tied  on  the  mucous  surface.  The  author  himself  takes 
pains  to  apply  even  the  very  last  suture  on  the  inside,  but  this  is  unneces- 
sary. The  last  two  or  three  sutures  may  be  placed  through  the  serous 
and  muscular  coat  on  the  outside.  A  continuous  suture,  outside  of  the 
row  just  described,  serves  to  support  it  and  gives  an  additional  security. 
A  lateral  anastomosis  may  be  effected  after  closure  of  the  amputated 
ends  by  the  method  shown  in  Fig.  209  (p.  468),  where  the  opening  from 
bowel  to  bowel  is  united  on  all  sides  by  a  continuous  silk  suture  including 
all  its  coats,  and  protected  by  a  sero-serous  suture,  surrounded  on  all 
sides  as  described  in  the  legend. 
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The  free  mobility  and  uncertain  length  of  the  caecum  and  the  varia- 
tions in  its  position  due  to  developmental  anomalies  (see  Chap.  II.)  are 
such  that  the  appendix  may  be  found  in  any  region  of  the  abdomen  and 
in  close  relations  with  the  various  abdominal  rings,  in  which  it  may,  finally, 
become  engaged.  As  a  matter  of  fact,  this  little  organ  has  been  discovered 
in  the  inguinal  and  femoral  canals  on  either  the  right  or  left  side,  and  also 
within  the  umbilicus,  within  the  obturator  foramen,  and  in  the  various 
retrocolic  and  retrocaecal  fossae.  The  appendix  may  be  found  in  a  hernial 
sac,  either  as  its  sole  content  or  in  combination  with  other  portions  of 
the  bowel  or  with  the  omentum.  The  earliest  observ^ation  of  a  hernia 
of  the  appendix  is  probably  that  of  Morgagni  in  1751  (Jopsox,  Univ, 
Med.  Mag.,  1900).  Another  was  soon  after  reported  by  Soemmering, 
and  then  one  by  Morse,  who  in  1802  (Graziani,  Th^se  de  Montpellier, 
1900)  mentioned  a  case  of  crural  hernia  containing  the  appendix.  In  the 
collection  belonging  to  the  Hunterian  Museum  in  London  there  is  a  speci- 
men, accompanied  with  a  history  of  a  right  inguinal  hernia,  which  had 
proceeded  to  abscess  formation  and  was  finally  opened,  discharging  fecu- 
lent pus,  a  good  recovery  following.  At  autopsy,  thirty  years  later,  the 
caecum  was  found  adherent  to  the  internal  ring  by  the  area  corresponding 
to  the  site  of  the  appendix:  the  latter,  however,  had  entirely  disappeared. 
Only  isolated  examples  of  appendical  hernia  are  to  be  found  in  the  liter- 
ature up  to  the  time  when  the  radical  cure  of  rupture  became  customar>% 
but  it  is  now  known  that  the  appendix  is  present  in  from  i  to  2  per  cent,  of 
all  hernias.  Of  10 1  cases  analyzed  by  Pruss  (I.  D.  Pruss,  Halle- Wittenberg, 
1902),  21  per  cent,  occurred  in  children  of  two  years  and  under;  the  rela- 
tive number  of  cases  then  diminished  until  the  fifth  decade,  when  a  sudden 
marked  increase  was  again  noticed.  The  cases  collected  by  Rivet  (quoted 
from  Jopson)  also  showed  that  the  affection  is  more  common  in  young 
children  and  in  advanced  life  than  in  early  adult  and  middle  age.  Men 
are  affected  more  often  than  women,  the  proportion,  according  to  Rivet, 
being  70  per  cent,  in  the  former  to  30  per  cent,  in  the  latter;  while  Pruss 
gives  78  and  22  per  cent.  There  is,  however,  a  great  preponderance  of 
the  femoral  variety  in  females.  The  inguinal  form  constitutes  from  70 
to  80  per  cent,  of  all  cases,  the  femoral  20  to  30  per  cent.,  while  only  2  or  3 
cases  of  umbilical  and  one  of  obtumtor  hernia  have  been  reported.  In 
EccLEs'  report  of  the  cases  at  St.  Bartholomew's  Hospital  there  were  13 
femoral  and  16  inguinal  hernias  of  the  appendix. 

472 

Digitized  by  VjOOQIC 


HERNIA  OF  THE  APPENDIX  47» 

The  hernia  may  be  congenital  or  acquired.  I  have  found  only  two 
cases  (Saxdefort*s  and  Lettau's)  in  which  the  hernia  was  observed  at 
birth,  but  if  by  congenital  hernia  is  understood  a  congenital  predisposi- 
tion, namely,  a  patent  fimicular  process,  many  of  the  cases  fall  under  this 
head,  a  large  proportion  occurring,  as  I  have  said,  in  infants.  Sande- 
fort's  case  (quoted  from  Graziani,  loc.  cit.)  was  that  of  an  infant  bom 
with  a  scrotal  hernia  which  did  not  receive  any  attention  until  three 
months  later,  when  a  bandage  with  pressure  was  applied  under  the 
impression  that  reduction  was  complete.  Soon  symptoms  of  strangu- 
lation developed  and  death  followed.  An  autopsy  showed  that  the 
hernia  was  formed  by  the  caecum,  the  termination  of  the  ileum,  and 
the  vermiform  appendix,  the  latter  being  adherent  to  the  testicle  and 
to  the  bottom  of  the  sac,  and  on  accotmt  of  the  hardening  of  the 
appendix  it  was  judged  that  the  adhesion  had  taken  place  during  fetal  life. 
Lettau's  case  {Deutsch.  Zeit.  /.  Chir.,  1903,  vol.  70,  No.  2,  p.  84)  w^s  an 
example  of  the  umbilical  form  and  was  mistaken  for  a  patent  Meckel's 
div^erticulum.  At  operation  the  appendix  was  found  to  be  the  only  content 
of  the  sac.  Congenital  hernia  of  the  appendix  is  generally  ascribed  to  the 
formation  in  the  foetus  of  adhesions  between  the  appendix  and  the  peri- 
toneum covering  the  testis  and  gubemaculum.  Rokitansky,  Virchow, 
Orth,  and  others  claim  that  the  peritoneum  in  the  foetus  is  frequently  the 
seat  of  a  chronic  or  acute  inflammatory  process,  and  that  the  resulting 
adhesions  are  often  the  cause  of  anomalous  positions  of  the  abdominal 
organs.  With  few  exceptions,  in  the  cases  observed  in  children,  the  appen- 
dix is  adherent. 

The  principal  causes  of  the  acquired  form  are,  unusual  mobility  and 
length  of  the  caecum  and  appendix,  and,  what  amoimts  to  the  same  thing, 
the  descent  of  the  colon  in  general  enteroptosis.  The  causes  usually  in 
action  in  the  causation  of  hernia  in  general,  contribute  to  produce  appendi- 
cal  hernia  as  well.  It  is  probable,  as  pointed  out  by  Pruss,  that,  in  many 
cases,  the  caecum  or  some  other  portion  of  the  bowel  enters  the  sac  with 
the  appendix,  but  while  the  former  returns  to  the  abdomen,  the  latter, 
on  account  of  its  length  and  small  diameter,  or  because  of  adhesions, 
remains  in  the  sac.  The  presence  of  adhesions  between  the  appendix  and 
omentum  may  result  in  the  former  being  forced  into  a  hernia  at  the  same 
time  as  the  latter.  In  a  case  of  J.  M.  T.  Finney  (personal  communication) 
the  sac  contained  a  large  incarcerated  omental  hernia,  while  the  appendix 
was  found  in  the  outer  posterior  portion  of  the  canal,  but  was  entirely 
extraperitoneal,  its  inner  surface  only  being  covered  with  a  reflection  of 
the  sac.  The  factors  concerned  in  producing  left-sided  hernias  are  con- 
genital anomalies  in  the  position  of  the  caecum  and  appendix;  as,  for 
instance,  when  the  caecum  occupies  the  left  iliac  fossa  owing  to  failure 
of  development  of  the  transverse  colon,  or  in  cases  of  situs  transversus. 
Again,  a  long  caecum  and  appendix,  especially  when  associated  with  descent 
of  the  colon,  may  extend  across  from  the  right  to  the  left  side.  Deform- 
ities, such  as  scoliosis  and  kyphosis,  may,  as  FoerstevI  claims  {Univ, 
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Fig.  211. — Appendix,  with  the  C^cum  and  Bkoinnlvg  op  Ascending  Colon,  in  a  Left  In(;uinal  Hernia. 
J.  H.  H..  July  12.  1903.     Autopsy  No.  2136;  age  eiKhty-one. 
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of  Pa,  Med.  Mag.,  1901),  be  etiologic  factors  in  producing  left  appendical 
hernias.  A  large  iliac  hernia  on  the  left  side  in  old  individuals  with  lax 
abdominal  walls  may  draw  the  caecum  and  appendix  into  the  sac.  This  was 
evidently  the  mechanism  of  the  case  shown  in  Fig.  211,  which  was  observed 
in  an  old  man  of  eighty-one  years  who  had  entered  the  Johns  Hopkins 
Hospital  suffering  from  general  arteriosclerosis  and  having  a  cardiac 
aneurism.  The  abdominal  walls  were  greatly  relaxed  and  there  was  an  easily 
reducible  inguinal  hernia  on  both  sides,  the  left  being  much  the  larger. 


mesfTiteTy. 


A4h  A^p* 


AiJi    Orfl^nUiifl 


<        I       C 
Pig.  212. — The  Appendix,  Cacuu,  Colon,  Small  Intestine,  and  Omentum,  Adherent  in  Umbilical  Hernia. 

The  appendix  rarely  forms  the  contents  of  an  umbilical  hernia,  two 
instances  only,  so  far  as. I  know,  having  been  reported,  namely,  that  of 
Lettau,  already  mentioned,  and  a  case  related  by  Jeanniel  (cited  by 
Priiss).  I  have  met  with  one  example  of  this  form  of  hernia  (see  Fig.  212), 
observed  at  autopsy  on  a  woman  aged  twenty-five,  who  had  died  of 
acute  miliary  tuberculosis  during  the  puerperium.  Bary  (I.  D.  Greifs- 
wald)  recorded  a  fatal  case  in  which  the  appendix  was  adherent  in  the 
obturator  foramen. 

The  various  complications  which  may  arise  are  irreducibil- 
ity,   strangulation,   and   inflammation.    The    irreducibility 
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of  the  appendix  is  usually  the  result  of  the  adhesions  which  are  commonly 
present,  but,  as  Jopson  remarks,  the  fact  that  the  easily  reducible  hernias 
are  often  not  operated  upon  makes  it  impossible  to  estimate  the  frequency 
of  its  occurrence.  Kinking  of  the  appendix  may  prevent  its  return  to  the 
abdomen,  and  also  cystic  distention,  as  in  the  cases  described  by  Wolfler 
(Arch.  f.  klin.  Chir.,  vol.  21,  p.  432)  and  Van  Hook  (Med.  and  Surg. 
Rep.y  1896).  Strangulation  and  inflammation  cannot  always  be  differen- 
tiated before  operation,  and  as  strangulation  induces  inflammation,  and 


Fig.  313. — The  Appendix  in  a  Right  Inguinal  Hernia. 
The  appendix  was  thickened  and  rigid,  but  free  from  adhesions.    Man,  age  sixty-seven. 

vice  versa,  it  is  often  difficult,  even  at  operation,  to  determine  which  was 
of  primary  occurrence.  Chronic  or  acute  inflammation  may,  however, 
develop  without  evidence  of  strangulation.  It  is  produced  by  the  usual 
causes  of  appendicitis,  especially  trauma,  and  gives  rise  to  the  character- 
istic symptoms  of  the  affection. 

The  case  of  right  inguinal  hernia  represented  in  Fig.  213  was  that  of  a  sailor  aged 
sixty-seven,  who  had  first  noticed  the  swelling  in  the  groin  shortly  after  a  severe  strain 
in  lifting.  The  hernia  was  easily  reduced  and  kept  in  place  with  a  truss,  but  the  patient 
desired  a  radical  cure  on  account  of  the  pain  experienced  when  walking  without  the  support. 
The  sac,  which  was  of  considerable  size,  was  found  empty  except  for  the  tip  of  the  thickened, 
indurated,  but  not  adherent  appendix. 
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In  another  case  occurring  in  the  practice  of  my  associate,  G.  L.  Hunner,  acute  gan- 
grenous appendicitis  in  a  right  femoral  hernia  developed  without  producing  any  symptoms 
of  strangulation.  The  patient,  a  woman  aged  sixty-nine,  gave  a  history  of  attacks  of  abdom- 
inal pain  sometimes  located  about  the  umbilictis,  at  other  times  across  the  lower  abdo- 
men. Her  bowels  were  habitually  constipated.  Three  days  before  admission  tathe  hospital 
she  began  to  suffer  from  rather  severe  pain  in  the  lower  right  abdomen  and  for  the  first 
time  noticed  a  swelling  in  this  region.  There  was  slight  fever,  but  no  nausea  nor  vomiting. 
The  abdomen  was  soft  and  natural -looking,  except  for  the  swelling  in  the  right  lower  quad- 
rant, whei:e  a  somewhat  tender  mass  extended  a  few  centimetres  above  Poupart's  ligament 
and  into  the  groin.  The  skin  over  the  mass  was  infiltrated  and  indurated  as  well  as  slightly 
reddened.  Operation  showed  that  the  entire  appendix,  with  a  small  portion  of  the  caecum, 
was  gangrenous,  the  distal  half  forming  the  contents  of  a  femoral  hernia  (see  Fig.  214). 

Acute  perforative  appendicitis  in  a  hernial  sac  has  frequently  been 
described  and  in  several  instances  has  been  associated  with  the  presence 
of  foreign  bodies  and  has  sometimes  followed  traurnatism.  Several  cases 
have  been  described  in  which  the  caecum  and  proximal  portion  of  the 
appendix  were  contained  in  the  sac,  while  the  tip  of  the  appendix  passed 
back  into  the  abdominal  cavity.  In  such  cases  the  tip  may  become 
gangrenous  or  perforated,  while  the  part  in  the  hernia  is  only  slightly 
inflamed.  Symptoms  of  complete  obstruction  probably  reflex  in  origin 
may  develop  in  cases  of  strangulated  append ical  hernia.  As  a  rule,  the 
obstruction  is  found  to  be  less  complete  than  when  other  portions  of 
the  bowel  are  involved. 

The  diagnosis  of  appendical  hernia  from  other  forms  is  seldom  pos- 
sible. It  may  easily  be  mistaken  for  an  omental  or  a  Richter's  hernia, — 
that  is  to  say,  a  hernia  in  which  only  part  of  the  caliber  of  the  gut  is  pro- 
truded. Sometimes  when  the  appendix  occupies  the  sac  alone  it  can  be 
felt  as  a  cord-like  structure.  Coley  (Ann.  Surg.,  1895,  vol.  21,  p.  385) 
succeeded  in  making  a  correct  diagnosis  in  two  instances,  in  one  of  which 
it  was  based  upon  the  fact  that  after  reducing  the  hernia,  a  small  and  evi- 
dently adherent  portion  remained.  In  the  other  case,  the  hernia,  which 
was  small,  was  easily  reduced,  but  traction  upon  the  testis  caused  it  to 
return,  thus  demonstrating  the  presence  of  adhesions. 

Treatment. — Operations  for  the  relief  of  hernia  in  the  appendix  are 
of  two  kinds,  namely,  of  election  or  of  necessity.  An  operation  of  elec- 
tion is  one  performed  when  there  is  nothing  in  the  circumstances  to 
make  it  urgent  and  it  is  a  matter  of  choice  wth  the  patient,  who  desires 
to  get  rid  of  his  hernia,  and  decision  with  the  surgeon,  whose  services  are 
to  accomplish  this  end.  An  operation  of  necessity  is  one  which  is 
urgently  demanded  on  account  of  strangulation,  or  the  supervention  of  an 
inflammatory  condition  in  the  sac. 

When  the  sac  is  opened,  the  operator  may  find  its  contents  to  consist 
of  the  appendix  alone,  or  of  the  appendix  and  caecum  together,  associated, 
it  may  be,  with  more  or  less  of  the  adjacent  bowel.  If  the  appendix  and 
the  associated  bowel  are  perfectly  normal  and  free  from  adhesions,  and 
if  there  have  been  no  previous  suspicious  attacks  of  pain  and  tenderness 
in  the  sac,  they  may  be  returned  to  the  abdominal  cavity.  In  my  judg- 
ment, however,  it  is  better,  as  a  general  rule,  under  such  favorable  condi- 
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tions  for  exposure  and  manipulation,  to  remove  the  appendix  by  ligating" 
its  mesentery,  and  then  amputating  the  organ,  and  suturing  the  orifice, 
according  to  one  of  the  plans  described  in  Chap.  XVII;   after  which  the 


Fig.  214. — Hunnbr's  Case.    Gangrenous  Appendix  in  a  Right  Femoral  Hernia.    The  Overlying 
Tissues  Infiltrated  and  Acutely  Inflamed.    Woman,  age  sixty-mne. 

hernial  sac  is  closed  secundum  artem.  In  grave  cases,  where  there  is  sup- 
puration in  the  sac,  it  must  be  drained,  and  here,  as  well  as  in  the  cases 
where  there  is  gangrene  in  the  appendix,  resulting  from  strangulation 
(see  Fig.  214),  the  utmost  care  must  be  observed  in  handling  the  diseased 
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tissues  in  order  to  avoid  inoculating  the  peritoneal  cavity.  If  the  diseased 
portion  is  found  to  extend  up  into  the  peritoneal  cavity,  the  operator 
must,  at  all  hazards,  discover  the  upper  limits  of  the  infection  and  resect 
the  bowel  in  its  healthy  portion.  Moreover,  he  must  do  this  with  the 
least  possible  manipulation  and  traction  upon  the  parts,  preferably  by 
enlarging  the  abdominal  opening  in  the  direction  of  the  canal,  while  pro- 
tecting the  healthy  regions  and  keeping  the  disease  well  isolated  by  abun- 
dant gauze  compresses.  When  the  infection  extends  still  further  up  into 
the  abdomen,  an  even  wider  incision  must  be  made  if  necessary  in  the 
form  of  an  inverted  T  in  order  to  provide  abundant  drainage  after  remov^al 
of  the  disease.  In  such  cases  the  cure  of  the  hernia  becomes  a  matter  of 
secondary  consideration,  to  be  taken  up  after  recovery. 
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MEDICO-LEGAL  ASPECTS  OF  APPENDICITIS. 

The  existence  of  a  legal  status  in  certain  cases  of  appendicitis  is  not, 
as  might  be  expected,  a  matter  of  only  recent  recognition.  As  far  back 
as  1837,  Petrequin,  in  his  well-known  article  on  the  value  of  opium  in 
perforation  of  the  intestines,  and  of  the  vermiform  appendix  in  particidar 
fsee  Chap.  XVI,  p.  252),  commented  on  the  legal  aspects  of  such  cases  as 
follows:  "Are  not  intestinal  lesions  of  this  kind  (spontaneous  perforation) 
really  a  branch  of  legal  medicine?  Monsieur  Alphonse  Devergie  says 
that  the  study  of  spontaneous  perforations  is  of  special  interest  to  the 
medical  lawyer;  the  collection  of  symptoms  to  which  they  give  rise  and 
the  pathologic  alterations  which  follow  in  their  train  being  capable  of 
simulating  poisoning  and  occasioning  symptoms  which  attack  individual 
reputations."  Larret-Lamalignie,  writing  in  1862,  also  emphasizes 
the  resemblance  between  the  symptoms  of  arsenic  poisoning  and  those 
of  perforation  of  the  appendix.  A  medical  man  studying  history,  and 
reading  between  the  lines,  must  often  feel  a  conviction  that  many  of  the 
suspected  poisonings  so  common  a  few  centuries  ago  were,  in  reality, 
only  cases  of  acute  and  fulminating  intestinal  affections,  and  not  infre- 
quently of  appendicitis  and  peritonitis;  literary  investigation  along  these 
lines  offers  a  field  of  interesting  conjecture  to  any  student  of  history  gifted 
with  the  necessary  insight.  A  case  of  fulminating  appendicitis  is  not  so 
likely  to-day  to  be  mistaken  for  one  of  acute  poisoning  in  any  well-organ- 
ized community,  for  the  universal  suspicion  of  the  poisoner  as  well  as  of 
the  evil  eye  is  now  a  thing  of  the  past ;  moreover,  the  symptoms  of  appen- 
dicitis are  at  present  so  well  understood  that  it  is  immediately  suspected 
not  only  by  the  medical  attendant,  but  often  by  the  patient  himself  or 
his  friends.  Still  it  is  possible  that  such  an  error  might  arise  and  demand 
investigation,  although  the  risk  to-day  is  rather  in  the  opposite  direction, 
— namely,  that  a  veritable  poisoning  will  be  labelled  appendicitis,  and  so 
escape  recognition. 

A  new  field  of  inquiry,  however,  has  appeared  since  Petrequin's  time, 
arising  from  a  long-standing  conviction  that  a  causal  relationship  exists 
between  appendicitis  and  trauma.  This  may  be  a  matter  of  considerable 
importance. 

The  naturally  protected  position  of  the  appendix,  lying  as  it  does  against 
the  posterior  abdominal  walls  and  covered  by  intestines,  would  seem  at 
first  sight  to  negative  the  possibility  of  any  injury  from  a  direct  trauma, 
unless  of  the  severest  character.  There  is  abundant  evidence,  however, 
to  the  contrary,  and  the  medico-legal  complications  which  may  arise  in 
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cases  of  appendicitis  occasioned  by  such  common  and  apparently  trivial 
injuries  as  a  blow,  a  kick,  a  contusion,  or  even  a  violent  strain  are  numer- 
ous and  interesting.  From  this  standpoint  appendicitis  becomes  of  im- 
portance to  life  insurance  corporations  where  there  are  limitation  clauses 
in  the  policies,  as  well  as  in  benefit  associations  where  insurance  is  guaran- 
teed for  bodily  injury  but  excluded  in  spontaneous  internal  disease,  or 
when,  on  the  contrary,  the  patient  is  insiu*ed  against  ordinary  ailments, 
but  not  against  accident. 

It  has  already  been  noted  (see  Chap.  IX)  that  the  number  of  cases  in 
which  appendicitis  is  associated  with  injury  or  violence  is  much  greater 
than  is  generally  credited,  and  it  follows  that  the  desire  to  establish  the 
connection  between  appendicitis  and  trauma  should  receive  greater  atten- 
tion in  the  future.  It  is  a  curious  fact  that  patients  are  prone  to  account 
for  tumors,  notably  of  the  breast  or  in  the  abdomen,  by  a  fall,  a  bruise, 
or  a  strain;  but  in  acute  abdominal  affections,  beginning  with  colic,  the 
attention  is  turned  at  the  outset  in  an  entirely  different  direction,  and 
indiscretion  in  diet  or  an  exposure  to  cold  is  the  first  thought  in  seeking 
an  explanation  of  the  malady.  In  this  field,  therefore,  the  surgeon  will 
do  well  not  to  depend  upon  the  spontaneous  suggestion  of  the  patient 
as  to  injury  or  violent  exertion  preceding  the  attack  of  appendicitis;  he 
must,  in  each  instance,  seek  to  elucidate  an  immediate  provoking  cause  by 
careful,  well-directed  questioning.  If,  however,  the  case  has  any  pos- 
sible medico-legal  bearing,  the  medical  attendant  must  be  guarded  in 
his  inquiries  so  as  not  to  suggest  or  insinuate  that  a  trauma  is  the  directly 
responsible  agent  in  producing  the  malady. 

My  personal  interest  in  traimia  as  a  cause  of  appendicitis  was  first 
aroused  by  an  incident  occurring  some  twenty  years  ago,  and  I  believe  I 
cannot  better  illustrate  the  change  of  attitude  undergone  by  the  profes- 
sion relative  to  the  subject  dtuing  this  period  than  by  briefly  citing  the 
facts  and  instituting  a  comparison  between  the  case  and  a  similar  one 
recently  brought  to  my  notice. 

During  my  residence  at  the  Episcopal  Hospital  in  Philadelphia,  in  the 
year  1882- 1883,  a  boy  of  about  ten  years  old  was  brought  into  the  chil- 
dren's ward  suffering  from  an  attack  of  peritonitis  with  much  pain  and 
fever;  his  abdomen  was  tumid,  and  he  was  evidently  very  ill.  He  stated 
that  he  had  been  struck  in  the  abdomen  by  another  boy,  and  the  illness 
had  followed  promptly  upon  the  injury.  The  boy  who  inflicted  it  was 
being  held  by  the  police  until  the  upshot  of  the  case  should  be  known. 
The  little  patient  died,  and  the  autopsy  revealed  a  perforation  of  the 
appendix  by  a  coprolith,  with  a  consequent  suppurative  peritonitis.  At 
this  date,  three  or  four  years  before  Fitz's  article  had  laid  the  foundations 
of  knowledge  of  appendicitis,  our  understanding  of  such  cases  was  still 
most  imperfect,  and  at  the  inquest  I  asserted  with  a  clear  conscience  that 
there  was  no  demonstrable  connection  between  the  lesion  in  the  appendix 
(the  manifest  cause  of  death)  and  the  blow  which  had  preceded  it ;  it  seemed 
to  be  a  clear  case  of  post  hoc  and  not  propter  hoc,  and  the  boy  in  custody 
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was,  therefore,  at  once  released.  Had  I  been  called  upon  to  testify  some 
years  later  under  the  same  conditions,  my  opinion  would  have  been  more 
guardedly  expressed. 

The  second  case,  which  I  wish  to  contrast  with  this  one,  occurred  in 
Baltimore  twenty  years  later,  and  was  reported  in  one  of  the  daily  papers 
(Baltimore  Daily  Sun,  July  28  and  29,  1902).  A  boy,  twelve  years  old, 
died  at  St.  Joseph's  Hospital,  after  an  operation  for  appendicitis,  immedi- 
ately following  a  blow  upon  the  abdomen  given  by  a  companion  during 
a  quarrel.  The  assailant  was  arrested  on  the  charge  of  assault,  and  then 
released,  but  on  the  death  of  the  patient  he  was  re-arrested  to  await  the 
verdict  of  the  coroner's  jury.  The  city  physician,  N.  G.  Keirle,  testified 
that  "  the  autopsy  showed  inflammation  of  the  appendix  which  had  given 
rise  to  appendicitis.  The  appendicitis  could  have  been  occasioned  by  a 
blow."  There  was  no  foreign  body  in  the  appendix.  The  verdict  of  the 
coroner's  jury  was:  "We  find  that  death  was  caused  by  appendicitis  and 
peritonitis,  but  we  are  unable  to  say  in  what  manner  said  appendicitis 
was  caused."  The  prisoner  was,  therefore,  released.  It  wU  be  seen  that 
in  the  twenty  years  between  my  first  experience  and  this  case,  professional 
opinion  had  so  far  advanced  that  the  possibility  of  a  traumatic  origin 
for  the  appendicitis  was  readily  admitted,  although  not  considered  suffi- 
ciently established  to  justify  an  unfavorable  verdict.  It  is  but  natural 
that  only  the  most  positive  proof  should  influence  a  jury  to  find  the 
defendant  guilty  under  such  circumstances. 

W.  B.  Small,  of  Lewiston,  Maine,  wTiting  upon  the  relation  of  trauma 
to  appendicitis  (N.  Y.  Med.  Rec,  1898,  vol.  54,  p.  364),  says:  "I  believe 
the  true  cause  of  the  greater  percentage  of  appendicitis  in  young  men  is 
found  in  the  more  frequent  exposure  to  accidental  injuries  and  strains, 
and  to  the  strong  contractions  of  the  abdominal  muscles  necessary  in  their 

work This  explanation  brings  the  subject  into  prominence 

from  a  medico-legal  point  of  view.  Some  cases  show  plainly  the  direct 
results  of  external  violence,  and  I  believe  accident  insurance  companies 
or  corporations  and  individuals  responsible  for  the  occurrence  of  acci- 
dents, are  as  plainly  liable  as  for  a  broken  limb. "  This  opinion  accords 
with  my  own.  Small,  six  years  ago,  was  able  to  collect  15  cases  of  appen- 
dicitis occasioned  by  trauma,  from  the  literature  and  from  individual 
reports;  six  years  later  I  found  50  with  but  little  effort.  C*The  Vermi- 
form Appendix  and  its  Diseases,"  p.  796.) 

I  have  analyzed  this  series  of  50  cases,  keeping  in  view  the  following 
points :  Age;  sex;  previous  health;  nature,  local- 
ity, and  severity  of  the  injury;  evidence  of  ex- 
ternal violence;  length  of  time  elapsing  between 
the  injury  and  the  first  symptoms  of  appendici- 
tis; severity  of  illness;  evidence  of  any  previous 
morbid  condition  of  the  appendix;  and  I  present  here 
my  analysis  in  tabular  form. 
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ANALYSIS  OF  50  CASES  OF  APPENDICITIS  ASSOCIATED  WITH  TRAUMA, 
AND,  PRESUMPTIVELY,  OF  TRAUMATIC  ORIGIN. 

Sex. 

Male 41  cases 

Female 8    " 

Not  mentioned i  case  (child) 

Age. 

5  to    9  years  old,  inclusive 11  cases 

13     " 

"        5      " 

II      " 

3      '• 

*'        2      " 

Not  mentioned 5      *' 

Previous  Health. 

Noted  as  good 13  cases 

Previous  attacks 2      ** 

Not  mentioned 35      " 

Nature  and  Locality  of  Injury. 

Blows 24  cases 

Falls 6     *• 

Exertion 20     *' 

Evidences  of  External  Violence,  such  as  Contusion  or  Laceration. 
Not  noted  in  any  instance. 

Length  op  Time  after  Injury  before  Definite  Symptoms  of  Appendicitis  Appeared. 

Immediately 24  cases 

Few  hours 13      •• 

One  to  two  days 5      " 

Two  to  three  davs 2      *' 


One  week 

One  to  two  weeks. 

Two  weeks 

One  month 

Two  years 

Not  mentioned . . . 


case 


Severity  of  Illness. 

Severe  at  outset 26  cases 

Mild       ••         '*    12      " 

Severe  symptoms  followed  by  interval  and  recurrence 12      " 

Evidences  op  Previous  Morbid  Conditions  in  the  Appendix. 

Foreign  body  in  appendix 30  cases 

Adhesions 7 

Flexion i  case 

Size  abnormal i      *• 

Cystic I      *• 

Not  noted 10  cases 

Age  and  Sex. — A  large  proportion  of  these  traumatic  cases  (29  in  50) 
occurred  between  the  ages  of  five  and  twenty,  as  we  naturally  would 
expect,  owing  to  the  greater  liability  of  the  young  to  such  mild  accidents  as 
blows  and  falls,  and  to  the  more  exposed  condition  of  the  appendix  in  child- 
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hood,  where  it  is  covered  only  by  the  tender,  thin  abdominal  walls.  The 
fact  that  there  are  41  males  to  8  females  (the  sex  in  one  case  is  not  stated) 
accords  well  with  the  marked  difference  in  the  sexes  in  their  habits  of  life. 

Previous  Health. — In  most  of  the  cases  I  have  collected,  the  previous 
health  is  not  noted,  except  where  it  is  stated  as  good.  In  this  respect  the 
results  of  my  analysis  have  not  substantiated  my  expectations,  for  I  had 
anticipated  finding  that  a  trauma  would  often  prove  to  be  the  exciting 
cause  of  a  recurrent  attack  of  appendicitis.  In  only  two  cases  in  my 
collection,  however,  is  there  any  record  of  a  preceding  attack.  Further 
investigation  would,  perhaps,  bring  other  cases  to  light. 

Evidences  of  External  Violence. — My  statistics  do  not  furnish  a 
single  record  of  any  marks  of  violence  on  the  surface  of  the  body,  such  as 
contusions,  abrasions,  or  effusion  of  blood  and  discoloration  of  the  skin.  I 
believe,  however,  that  hitherto  the  fact  has  not  been  considered  of  sufficient 
consequence  to  note,  and  that  more  careful  examinations  in  the  future 
and  more  detailed  reports  will  show  that  in  many  cases  the  blow  left 
some  mark  on  the  surface,  if  only  a  slight  one. 

Nature  and  Locality  of  the  Injury.  —  The  character  of  the  injury 
is  of  three  kinds :  blows,  falls,  or  muscular  exertion. 
The  blows  are  either  kicks  or  violent  impacts  with  the  fist,  given  in 
the  course  of  quarrels.  One  case  in  which  a  little  girl,  six  years  old,  was 
kicked  in  the  abdomen  by  a  boy,  is  a  typical  example  of  this  class.  Another 
case  is  of  somewhat  different  character,  being  a  contusion  of  the  deep 
viscera  by  forcible  impact  due  to  a  crushing  force  rather  than  a  blow\ 
A  youth  of  nineteen,  working  in  a  coal-mine,  was  caught  and  squeezed 
in  the  abdomen  between  two  coal- wagons;  symptoms  of  appendicitis 
appeared  a  month  later,  followed  by  obstruction,  and  after  repeatedly 
improving  and  then  relapsing,  the  patient  died  at  the  end  of  six  months. 
The  autopsy  showed  a  constriction  of  the  end  of  the  ileirni,  from  a  fibrous 
band  two  and  a  half  inches  long,  passing  from  end  to  end  of  the  appendix 
to  the  mesentery.  There  were  signs  of  subacute  inflammation  above  the 
appendix,  at  the  distal  end  of  which  was  a  cyst.  It  will  be  noted  that  in 
all  cases  the  injuries  were  inflicted  by  blunt  instruments,  and  therefore 
liable  to  injure  the  parts  for  a  distance  around  the  appendix  as  well  as  the 
organ  itself.  In  such  cases  the  important  question  to  be  determined  is 
whether  there  is  an  increased  vulnerability  of  the  appendix,  owing  to  pre- 
vious disease  or  to  the  presence  of  a  foreign  body  in  the  form  of  a  concretion. 

The  traumata  coming  under  the  head  of  falls  are  of  two  kinds: 
those  in  which  the  patient  in  falling  strikes  himself  violently  against  the 
region  of  the  appendix,  in  which  case  the  injury  is,  of  course,  due  both  to 
a  blow  and  a  fall ;  and  those  in  which  there  is  no  violent  impact  in  the  neigh- 
borhood of  the  appendix,  but  the  shock  per  se,  or  the  sudden  translation 
of  the  viscera,  followed  by  instant  arrest,  results  in  the  tearing  of  some 
attachment  or  of  adhesions.  One  case,  in  which  appendicitis  follow^ed  a 
fall  upon  the  buttocks,  is  a  good  illustration  of  this  class.  The  numerous 
cases  which  follow  on  violent  or  prolonged  exertion  are  also,  perhaps. 
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examples  of  trauma  in  a  somewhat  different  sense,  and  I  here  entimerate 
the  various  sorts  of  strain  and  fatigue  noted  in  my  collected  cases  in  order 
to  show  the  variety  of  forms  tmder  which  this  particular  kind  of  trauma 
may  occur.  Skipping  rope  backwards  forty  times,  making  a  revolution 
of  the  rope  each  time;  dancing  (2  cases);  violent  shaking  of  the  body 
with  the  head  downward;  long  hunting,  over-exertion  and  fatigue; 
lifting  heavy  weights  (2  cases) ;  unusually  long  bicycle  ride  (2  cases) ; 
jumping  (2  cases) ;  rowing ;  playing  foot-ball ;  severe  strain  while  operating. 

The  trauma  in  these  cases  cannot  depend  upon  any  blow  or  impact 
upon  the  appendix,  for  it  is  inconceivable  that  the  soft,  stirrounding 
structures  should  be  capable  of  inflicting  such  injury.  We  are,  then, 
limited  to  the  inference  that  the  exertion  has  been  the  direct  cause  of 
the  injury  by  rupture  of  adhesions ;  or,  as  in  the  case  of  the  boy  hung  up 
by  the  heels,  of  rupture  of  the  anatomic  attachments  of  the  appendix ;  or 
that  a  foreign  body  lying  in  the  appendix  has  shifted  its  position  so  as 
to  bring  on  an  attack. 

Length  of  Time  Elapsing  between  Receipt  of  Injury  and  De- 
velopment OF  Appendicitis. — In  the  large  majority  of  cases  pain  was 
complained  of  immediately  or  else  within  a  few  hours.  It  is  noticeable 
that  whenever  an  interval  of  weeks  or  months  elapsed  between  the 
accident  and  the  well-defined  symptoms  of  appendicitis,  there  were  more 
or  less  well-marked  symptoms  of  continuous  digestive  disturbance,  or,  on 
the  other  hand,  there  was  a  history  of  repeated  attacks  following  the  injury 
and  before  the  patient  came  under  observation  for  appendicitis. 

Severity  of  Illness. — Somewhat  more  than  half  the  cases  were 
severe  at  the  outset  and  continued  so  without  intermission;  in  about 
25  per  cent,  the  initial  attack  was  followed  by  an  interval  of  relief,  while 
in  the  remainder  the  symptoms  were  mild  in  the  beginning  and  gradually 
increased  in  severity. 

Evidences  of  Previous  Morbid  Conditions  in  the  Appendix. — ^The 
question  whether  the  appendix  was  normal  at  the  time  of  the  injury  which 
resulted  in  appendicitis  is  of  considerable  importance,  for,  if  the  appendix 
was  diseased  and  therefore  liable  to  an  outbreak  of  inflammation  under 
slight  provocation,  the  status  of  the  defendant  in  a  lawsuit  is  manifestly 
altered  by  the  fact.  I  am  indebted  to  Mr.  H.  M.  Brune  for  the  following 
extract  bearing  upon  the  subject  from  the  American  and  English  Encyclo- 
pcpdia  of  Laiv  (second  edition,  vol.  7,  article  ''Contributory  Negligence''). 

Aggravation  of  Injury  by  Plaintiff's  Negligence.  —  While 
the  negligence  of  the  injured  person  contributing  proximately  to  his  injury  will  bar  his 
recovery  of  damages,  it  is  held  that  when  he  is  guilty  of  no  negligence  contributing  to  the 
injury,  negligence  upon  his  part  after  the  injury  by  which  it  is  aggravated  will  not  pre- 
vent him  from  recovering  damages  for  so  much  of  the  injury  as  the  original  wrong-doer 
caused  by  his  negligence.  In  such  cases  it  seems  that  the  damages  may  be  apportioned 
or  allowance  made  by  the  jury  for  that  portion  of  the  injury  due  to  the  plaintiff's  fault. 

Injury  Enhanced  by  Disease.  —  i.  Defendant's  negligence  causing  or 
aggravating  disease.  In  cases  where  the  defendant's  negligence  caused  a  disease,  developed 
a  latent  tendency  to  disease,  aggravated  a  prior  disease,  or  led  in  immediate  sequence  to 
disease,  the  defendant  must  respond  in  damage  for  such  part  of  the  diseased^ondition  as 
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his  negligence  caused.  And  if  there  can  be  no  apportionment,  or  if  it  cannot  be  said  that 
the  disease  would  have  existed  apart  from  the  injury  inflicted  by  the  defendant,  then  the 
defendant  is  responsible  for  the  diseased  condition. 

2.  Diseased  condition  independent  of  injury — Defendant's  knowledge.  —  But  when 
the  diseased  condition  exists  independently  of  the  injury,  and  does  not  flow  from  it  as  a 
nattwal  consequence  following  in  direct  sequence,  the  defendant's  liability  is  only  for  such 
consequences  as,  independently  of  the  diseased  condition,  were  directly  and  immediately 
caused  by  his  negligence.  Yet  if  he  knew  of  the  diseased  condition,  and  could  have 
foreseen  that  it  would  aggravate  an  injury  inflicted  by  his  negligence,  he  is  liable  for  the 
entire  consequences  that  flow  from  the  combination  of  his  negligence  with  the  existing 
diseased  condition. 

In  40  out  of  my  50  collected  cases  the  appendix  deviated  in  some  way 
or  other  from  normal,  and  30  out  of  the  40  abnormal  appendices  were 
noted  as  containing  concretions;  in  7  of  the  remaining  10,  which  were 
without  a  concretion,  there  was  evidence  of  old  adhesions;  of  the  last  3, 
I  was  flexed  on  itself;  i  was  cystic;  and  i  was  tmusually  short  and  wide. 
No  case  has  as  yet  appeared  in  which  it  has  been  shown  that  an  injury 
ab  externo  has  produced  an  appendicitis  in  a  previously  normal  appendix, 
the  presence  of  a  foreign  body  being  taken  as  indicative  of  disease,  since 
it  is  the  consensus  of  the  educated  medical  profession  that  an  appendix 
containing  a  fecal  concretion  is  abnormal,  although  it  is  true  that  such 
an  appendix  may  remain  quiescent  for  an  indefinite  period.  We  may, 
therefore,  conclude  from  the  reported  cases  that  a  patient  who  is  carrying 
a  concretion  in  his  appendix  is  far  more  liable  to  an  attack  of  appendicitis 
from  a  blow  of  sufficient  force  when  suitably  directed  than  he  would  be 
were  the  appendix  in  all  respects  normal.  In  such  a  case  there  can  be  no 
allegation  of  negligence  on  the  part  of  the  plaintiff  in  bringing  about  or 
aggravating  his  condition,  since  he  must  have  been  entirely  ignorant  of 
it  until  it  was  revealed  by  the  surgeon's  knife.  On  the  other  hand,  it  can- 
not be  said  that  the  disease  would  have  existed  apart  from  the  injury 
inflicted  by  the  defendant,  who  becomes,  therefore,  liable  for  the  lighting 
up  of  the  disease  into  activity,  and  is  responsible  under  the  clause 
"developed  a  latent  tendency  to  disease,  aggravated  a  prior  disease,  or 
led  in  immediate  sequence  to  disease, ''  as  above  quoted. 

In  order  to  determine  the  degree  of  responsibility  of  the  defendant  it 
will  be  necessary  to  ascertain  how  much  violence  was  used,  and  to  associate 
this  factor  with  the  previous  condition  of  the  appendix,  as  seen  at  opera- 
tion or  postmortem,  according  to  the  statement  made  by  the  physician. 
In  view  of  the  grave  consequences  to  the  defendant  involved  in  an  action 
for  damages,  the  physician  who  examines  the  appendix  and  neighboring 
structures  in  such  a  case  ought  to  note  carefully  the  presence  or  absence 
of  any  old  adhesions  (evidences  of  pre\'ious  attacks),  of  peritonitis,  of 
rupture,  of  perforation,  or  of  acute  strangulation  of -the  appendix.  The 
appendix  itself  shotild  be  most  carefully  preserved,  and  preferably  in  for- 
malin or  in  Kaiserling  fluid,  in  order  to  demonstrate  any  tilcers  of  the 
mucous  surface,  any  old  scars,  or  strictures.  If  the  appendix  shows  signs 
of  old  disease,  if  it  contains  a  large  concretion,  or  if  the  patient  had  had 
previous  attacks  and  it  can  be  shown  that  but  slight  force  was  used, 
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and  that  without  intent  of  injury,  the  status  of  the  defendant  will  be 
different  from  what  it  would  be  in  a  case  where  no  disease  was  present 
or  one  in  which  much  violence  was  used. 

The  question  of  trauma  as  it  affects  the  liability  of  life  insurance  com- 
panies becomes  somewhat  different,  since  the  injury  giving  rise  to  appendi- 
citis in  these  cases  is  due  to  exertion  on  the  part  of  the  patient  himself, 
rather  than  to  force  in  the  hands  of  another.  In  the  absence  of  a  specific 
exception  in  the  policy,  the  company  ought  to  own  its  liability  for  appen- 
dicitis, as  for  any  other  internal  disease.  The  only  instance  in  which  such 
company  could  escape  liability  would  be  where  it  could  show  that  the 
plaintiff  had  knowledge  of  previous  attacks  or  weakness,  which  he  con- 
cealed, or  failed  to  state  in  applying  for  his  insurance,  information  which, 
under  the  terms  of  his  policy,  he  was  bound  to  furnish. 

In  the  case  of  accident  insurance,  the  company  should  be  held  liable 
when  the  appendicitis  sets  in  directly  after  a  blow  or  a  strain. 

Medico-legal  Complications. — As  an  instance  of  legal  complications 
relating  to  an  appendicitis,  I  cite  the  following  case,  for  which  I  am 
indebted  to  A.  E.  Malloch,  of  Ontario,  Canada: 

A  young  man  was  attempting  to  lift  a  heavy  cheese  down  from  a  shelf,  while  standing 
on  a  step-ladder,  and  the  added  weight  causing  the  ladder  to  shift  its  position,  forced  him 
to  exert  himself,  and  occasioned  a  violent  strain  of  the  abdominal  muscles;  he  remarked 
at  once  to  those  present  that  he  had  strained  himself  seriously.  He  began  to  have  pain  in 
his  side  almost  immediately,  severe  enough  to  keep  him  in  bed,  more  or  less,  for  three  days, 
after  which  he  improved.  On  the  tenth  day,  however,  he  was  seized  with  symptoms  of 
collapse,  and  died  the  day  afterward.  The  postmortem  examination  made  by  Malloch 
''showed  general  purulent  peritonitis  with  a  ruptured  abscess  sac,  containing  a  hard,  slough- 
ing appendix"  (see  Fig.  215).  The  patient  having  taken  out  an  accident  policy  in  the 
Commercial  Traveller's  Insurance  Company,  the  family  presented  a  claim,  which  the  com- 
pany refused  to  pay,  because  there  was  no  external  lesion  discoverable.  On  receiving  a  letter. 
however,  signed  by  Dr.  Mullin,  the  phj^ician  in  charge,  as  well  as  by  Drs.  Malloch  and 
Olmstead,  who  attended  in  consultation,  testifying  as  follows,  they  paid  the  claim:  "The 
deceased  immediately  after  lifting  the  weight  stated  that  he  had  been  hurt,  and  subsequently 
repeated  this  to  all  whom  he  saw.  As  symptoms  which  were  located  in  the  region  of  the 
appendix  followed  immediately,  we  have  no  doubt  that  the  appendix  was  injured  at  the 
time,  and  that  this  must  be  considered  of  the  nature  of  an  accident." 

In  concluding  the  subject  of  trauma,  I  would  emphasize  the  following 
points : 

Evidence  is  lacking  to  show  that  trauma  has  caused  appendicitis  in 
a  previously  sound  appendix. 

An  appendix  containing  a  fecal  concretion  or  other  foreign  body  is 
not  sound,  and  in  such  a  case  a  severe  muscular  strain  or  blow  upon  the 
right  side  of  the  abdomen  may  produce  a  lesion  of  the  mucous  or  muscular 
coats  sufficient  to  favor  the  invasion  of  pathogenic  organisms,  giving  rise 
to  an  attack  of  appendicitis  in  no  wise  differing  from  the  common  forms 
of  the  disease. 

If  the  patient  strains  or  makes  active  use  of  the  abdominal  muscles 
at  the  time  of  the  receipt  of  the  blow,  these  factors  may  act  conjointly  in 
causing  the  attack. 
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The  more  violent  the  blow  or  the  greater  the  strain,  the  greater  is  the 
likelihood  of  an  injury  to  the  appendix. 

A  blow  acts  more  efficiently  upon  a  person  with  a  shallow  or  a  scaphoid  ab- 
domen where  the  walls  are  thin,  than  upon  one  who  is  stout  or  strongly  built. 


Fig.  215. — Casb  of  A.  E.  Malloch,  Hamilton.  Ont.,  in  which  Acutb  Appbndicitis  and  Dbath  followed 

Sbvbrb  Muscular  Strain. 

The  blow  acts  as  the  immediate  cause  in  producing  the  attack,  which, 
while  it  might  have  occurred  soon  without  such  intervention,  also  might  not 
have  occurred  for  some  years ;  the  mediate  cause  is  usually  a  foreign  body. 

Whenever  a  physician  is  called  to  a  case  the  history  of  which  is 
suggestive  of  traumatic  origin,  he  will  do  well  to  make  careful  notes  at 
the  time,  quoting  as  far  as  possible  the  patient's  own  language  and 
expressions  relating  to  the  following  facts: 
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1.  The  nature  of  the  injury,  whether  a  blow,  a  fall,  or  a  strain. 

2.  The  agent  producing  the  injury. 

3.  The  exact  point  and  manner  of  impact,  and  whether  the  patient 
was  engaged  in  active  exertion  or  straining  himself  at  the  time  the  injury 
was  received. 

4.  The  expressions  used  by  the  patient  at  the  time  and  the  nature  of 
his  immediate  complaints. 

5.  The  length  of  time  elapsing  between  the  injury  and  the  call  for 
medical  aid. 

6.  Any  external  evidence  of  violence  (to  be  noted  most  carefully) . 

7.  If  an  interval  of  some  weeks  has  elapsed,  an  inquiry  into  the  condi- 
tion of  the  patient  during  this  period  should  be  made,  it  being  stated 
whether  he  was  able  to  resume  his  ordinary  occupations,  and  with  or 
without  distress. 

8.  If  death  ensues  or  an  operation  is  performed,  it  is  of  the  highest 
importance  to  record  the  exact  condition  of  the  peritoneum  and  the  viscera 
underlying  the  injured  area,  a  minute  and  careful  statement  regarding 
the  presence  or  absence  of  fecal  concretions  being  always  recorded. 

The  following  case,  in  which  a  concealed  trauma  and  infection  were 
suspected,  is  of  great  medico-legal  interest.  It  was  reported  by  H..M. 
Biggs  to  the  New  York  Pathological  Society  as  an  instance  of  suspected 
criminal  abortion  which  proved  to  be  appendicitis. 

The  patient,  an  immarried  servant,  was  suddenly  seized  with  severe  pain  during  a 
menstnial  period.  The  attending  physician  discovered  a  general  peritonitis,  and  associating 
this  fact  with  the  occurrence  of  an  excessive  menstrual  flow,  and  *'some  evidence  of  a  cir- 
cumstantial character,"  concluded  that  the  case  was  one  of  criminal  abortion,  and  so 
reported  it  to  the  Board  of  Health.  The  woman  died,  and  the  autopsy  revealed  a  general 
peritonitis  resulting  from  a  perforation  of  the  appendix  about  one  and  a  half  inches  from 
its  base;  a  small,  hard  mass  of  fecal  matter  was  found  in  the  peritoneal  cavity. 

I  hope  that  enough  has  been  said  to  convince  my  professional  col- 
leagues that  appendicitis  must  always  be  regarded  as  an  affection  for 
which  an  active  human  agency  can  be  responsible,  and  that  testimony 
to  that  effect  must  be  given  when  the  facts  warrant  it,  A\4th  assurance, 
whether  it  be  for  or  against  an  individual  or  an  association. 

It  is  the  duty  of  every  physician,  in  taking  the  history  of  all  cases  of 
appendicitis,  to  inquire  carefully  into  antecedent  blows,  falls,  or  unusual 
exertion,  and  to  listen  with  attention  to  any  suggestion  made  by  the 
patient  which  points  in  that  direction.  He  must  also  bear  in  mind  that  the 
injury  need  not  necessarily  be  of  recent  date,  although  some  symptoms, 
it  may  be  of  a  vague  character,  will  probably  be  recalled  as  immediately 
following  it. 
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Abscess,  abnormal  tubo-ovarian,  403 
cleansing  of  cavity,  332 
drainage,  334.  33 5»  33^ 
encapsulated,  and  high  temperature,  161 
suppurative     peri-appendicitis     in, 

176 

evacuation  of,  329 
formation,  post -operative,  371 
intramuscular  abdominal,  195 
liver,  176 

as  remote  complication,  169 
lumbar,  appendicitis  mistaken  for,  195 
pelvic  appendical,  339-342 

treatment,  341 
peri-appendical,  96,  97,  loo 

resolution,  100 

results,  100 

rupture,  100,  10 1 

into  bladder,  103 
perinephritic,   appendicitis  a   cause  of, 

192 
perityphlitic,  case  of.  166 

involving  pleural  cavity,  104 
retroperitoneal,  98,  99 
simulating  carcinoma,  106 
subphrenic,  347-349 

as  remote  complication,   169,   170 
suppurative,  appendix,  removal  of,  327 
Acetonaemia,  post-operative,  374 
Actinomycosis,  125,  240,  455 
anatomical  diagnosis,  128 
bladder,  perforation  of,  126 
and  hemorrhage,  125 
induration  in,  187 
infection  of  appendix,  456 
microscopical  examination,   129 
unique  in  advances,  463 
Adhesions,  appendix  to  ovary.  428 

in  secondary  operation  for  appendicitis, 

394,  395 
Ana?sthesia,  area  of.  in  convalescence,  368 
Anatomy,  comparative,  of  appendix,  29 
Aneurism,  abdominal,  mistaken  for  appen- 
dicitis, iq8 
Angiotribe.  electrothermic,  303 
Aphorisms  for  general  practitioner,  255 
32 


Apf)endectomy,  prophylactic,  269 
* 'Appendicitis,"  first  use  of,  10 
Appendicitis,  acute  catarrhal,  56 
acute  diffuse,  58 

hemorrhage,  72 
histology,  63 
pain  as  symptom,  154 

location  and  duration,  154,  155 
suppurative  peri -appendicitis,  166 
ulcerations,  59 
age,  average,  138 
antiphlogistic  treatment,  6 
in  childhood,  age  and  frequency,  221 
anatomy,  220 
etiology,  222 
history,  219 
mortality  statistics  (German), 

222 
prognosis,  222 
simulations,  228 
symptomatology,  225 
treatment,  241 
chronic,  68 

three  distinct  forms  of,  172 
ulcerative  and  purulent,  73 
complications,  iii 
constipation  as  cause  of,  140 
cycling  as  cause  of,  139,  141 
diagnosis  of,  symptoms,  cardinal.  174 
digestion,  disordered,  cause  of,  140 
earliest  record  of,  i 
etiology,  137 

final  causes,  microbic  infection,  148 
predisposing  causes,  137 
gangrenous,  61 
hereditary  influence,  139 
history  of,  i 
infection,  general,  149 
latent,  or  appendicitis  larvata,  172 
masked  cases  of,  Treves,  169 
masked  forms  of,  177 
mortality,  8,  10 
nationality  as  a  factor,  139 
negroes,  immunity  of,  139 
ox)eration,  anaesthesia,  273,  274,  275 
first  in  America,  11 
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Appendicitis,   operation  by  general   practi- 
tioner,   253,    254,    255 

incisions,  280 

indications  for,  260 

prejiarations  for,  271 

removal  of  appendix,  290 
pathology,  55 
jxirforativc,  66 
purulent,  suppuration,  59,  60 
residual,  75 

apprndicitis  larvata,  75 
retrocajcal,  in  o|)eration,  314 
senile,  jxjculiarities,  243 
sex  in,  138 

smoking  as  incidental  cause,  138 
subacute,  68 

trauma  as  factor  in,  141,  146 
Appendix,  abnormal  and  normal  position  of, 

25.  175 

abnormal,  cause  for  removal  of,  80 

abnormal  in  length,  329 

adherent  to  ovary  and  tube,  423 

anatomy  of.  19 

arteries  of,  30,  40 

bacteriology,  48 

dimensions  of,  27,  37 

examinations  of,  whenever  abdomen  is 
opened,  417 

function  of,  43 

opinions  of  earlier  writers,  44 

gangrenous,  and  abscess  in,  338 

lymphatics,  33,  44 

nerves,  33,  44 

normal,  removal  of,  opinions  on,  258 

obliteration  of,  79 

due  to  chronic  inflammation,  80 
opinions  on,  79,  80 

partial  obliteration  of,  84 

perforation  and  fatal  peritonitis,  136 

perforation  of,  cases  cited,  208 

physiology  of,  43 

post -operative  contraction,  45,  46 

proper  movements,  45 

removal  of,  as  prophylactic  measure,  70 
opinions,  418 

specific  inflammatory  diseases  of,    118 

structure  of,  27,  37 

veins  of,  32,  43 
Arteries,  omphalomesenteric,  39,  40,  41 
Arteritis,  obliterative,  67 
Ascaridcs  in  supposed  appendicitis,  224 
Auto-infection,  post-operative,  374 

Bacteriology  of  appendicitis,  47 

bacillus  aerogenes  capsulatus,  54 


Bacteriology,  bacillus  alcaligenes,  53 

coli  communis,  51 

lactis  aerogenes,  53 

proteus  vulgaris,  52 

pyocyaneus,  51 

pyogenes  foetidus,  51 
bacteria,  action  on  tissues,  60,  61,  62 
bibliography,  47,  48,  49 
hog  cholera  group,  54 
identification  of  bacteria  in  icco  cases, 

49 

micrococcus  pyogenes,  $^ 

pneumococcus,  53 

streptococcus  pyogenes,  50 
Battle's  incision,  286 
Bibliography,  14,  47 
Bowels,  in  convalescence,  365 

ra?cum    and    appendix,    diHerentiation    be- 
tween, I  7,  27 

gangrene,  fjartial,  89 

in  mammidia,  30 
Calculus,  renal,  simulating  appendicitis.  i<)o 
Cancer  in  wound,  post -operative.  371 
Carcinoma  of  appendix,  auto^^y  statistics, 

437 
cases,  438 

clinical  history,  447 
pathology,  440 
prognosis,  449 
scirrhous,  440 
secondary,  450 
simulating  appendicitis,  186 
Catarrh,  bron<;hial,  post -operative,  376 
Chills  as  symptom,  161 
Cholecystitis,  chronic  catarrhal,  88 

suppurative,  149 
Cocaine  as  anaesthetic,  275,  277 
Coeliotomy  with  removal  of  appendix,  1 1 

in  typhlitis.  249 
Colic,  hepatic,  simulating  appendicitis,    IQ3 

lead,  simulating  appendicitis,  187 
Colitis,    membranous,    chronic    appendicitis 
in,  173 
mucous,  relation  to  appendicitis,  184 
Concretions,  development.  87 
fecal,  6,  12,  90 

in  actinomycosis,  128 
simulating  seeds,  142 
and  gangrenous  appendicitis,  62 
histological  examination,  87 
macnjscopical  appearance,  86 
microscopic  examination,  88 
necrosis  of  tissue,  66 
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Concretions,  structure  and  factors,  85 

Connell  sutures,  470,  471 

Constipation  as  cause  of  appendicitis,  140 

as  symptom,  164 

and  appendicitis  in  childhood,  227 

in  chronic  appendicitis,  172 

of  pregnancy  and  appendicitis,  427 
Convalescence,  362 

Coxitis,  appendicitis  mistaken  for,  195 
Cutaneous  hypera?sthesia  as  symptom,  157 
Cystitis  in  appendicitis,  171 

post -operative,  373 
Cysts,  ovarian,  in  appendicitis,  407 

parovarian,  and  adhesions,  409 

retention,  of  appendix.  76,  77 

form  and  nature  of,  78 

Deaver  on  appendicitis,  234 

Dermatitis,  post-operative,  very  rare,  386 

Diagnosis,  diflferential,  in  appendicitis,  182 

errors  in,  on  operating,  290 
Diaphanoscopy,  a  method  of  inspectmg  ad- 
hesions, 395 
Diarrhoea  and  chronic  appendicitis,  173 
Dietl's  crises,  190 
Distention  as  symptom,  163 
Diverticula  of  appendix,  production  of,  79 

of  intestine,  35 
Diverticulum,  Meckel's,  35,  36 
attachments,  37 
blood  supply,  39 
mucosa,  38 
muscular  layers,  38 
non-vascular  serou^  fold,  41 
pathology,  42 
symptoms,  42 
treatment,  42 
typhoid  ulceration  in,  42 
Dysentery,  amcebic,  in  appendicitis,  134,  458 
and  chronic  appendicitis,  173 
intermittent,  and  chronic  appendicitis, 

173 
Dysmenorrhcea    and    chronic    appendicitis, 

173 

Edebohls  incision,  289 
method,  179,  236 
Elsberg's  treatment   of  subphrenic  abscess, 

350 
Embolus,   pulmonary,  post-operative,  etiol- 
ogy, 378,  379 
Embryolog>'  of  appendix,  15,  16,  17 
Empyema,  pleural,  and  unsuspected  appen- 
dicitis, 228 
post -operative,  378 


Endo-appendicitis,  58 
Endothelioma  of  appendix,  cases  of,  445 
Enteritis  mistaken  for  appendicitis,  182 
Enteroliths,  85,  86 

rare  in  appendix,  86 
Enterozoa.  cause  of  appendicitis,  145 
Epididymitis,  post-operative,  371 
Examination  of  patient,  178 

Fades  abdominalis  in  tubercular  peritonitis, 

188 
Facics  hippocralica  and  acute  appendicitis, 

168 
Fibroma  of  appendix,  curious  case  of,  43  7 
Finney's  incision,  286 
Fistula  and  appendicitis,  319 
in  carcinoma,  462 
in  peri-appendical  abscess,  loi 
intestinal,  post -operative.  380-385 
post-operative,  second  operation,  385 
urinary,  post -operative,  386 
vesico-appendical,   influence   of  foreign 
bodies,  104 
Flatulency  in  chronic  appendicitis,  172 
Folds  and  fossae,  ileocaecal,  20 
ileocolic,  20 
pericaecal,  20 
retrocaecal,  21 
subcecal,  21 
Foreign  bodies  in  diverticulum,  42 
frequency,  opinions  on,  141 
in  intestine,  183 
pathogenicity,  146 
pins,  in  appendix,  143,  147 
shot  or  bullets,  144,  147 
Fowler  incision,  283 

po.sition  in  operation,  254 

Gall-bladder,  diseases  of,  simulating  appen- 
dicitis, 192 
ruptured,  mistaken  for  perforated 
appendix,  193 
Gall-stones  in  appendix,  rareness  of,  142 
Gangrene  of  wound,  post-operative,  371 
Gangrenous  appendix  and  abscess,  338 

with  purulent  peritonitis,  358 
Gas  formation,  post-operative,  370 
Gastro-intestinal  disease,  182 
Gestation,  ectopic,  with  appendicitis.  409 
Glands,  enlarged,  mistaken  for  appendicitis, 

189 
"Gridiron"  incision,  284 
Gynecological    affections   and    appendicitis: 
appendicitis     secondary     to 
pelvic   inflammation,    403 
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Gynecological  affections  and  appendicitis  : 
combination  cases,  list  of,  402 
history  and  origin,  401 
pelvic    inflammation,    second- 
ary, 404 

Hemorrhage,    erosion,    as    complication    of 
appendicitis,  iii 
in  fatal  acute  appendicitis,  172 
post -operative,  369 
in  typhoid  appendicitis,  2 1 4 
Hernia  of  appendix,  acquired,  473 
in  childhood,  238,  239 
congenital,  cases,  473 
history,  472 
treatment,  477 
umbilical,  475 
femoral,  27 
inguinal,  27 

internal,  incarcerated,  186 
post-operative,   prophylaxis  and  treat- 
ment, 395 
umbilical,  27 
Hiccough  as  symptom,  164 

post-operative,  375 
Hip   disease   mistaken   for   chronic    appen- 
dicitis in  children,  237 
History  of  appendicitis:    America,  5,  7,  10, 
II,  12,  13 
England,  2,  4,  7,  9 
France,  2,  4,  5 
Germany,  2,  4,  5,  9 
Poland.  8 
Hydrotherapy  in  post-operative  fistula,  384 
Hysteria  and  appendicitis,   196 

Ileocaecal    region,    resection,    foreign   opera- 
tors, 469 
mortality,  469 
valves,  23 
Ileus  in  childhood,  simulating  appendicitis, 
229 
as  indicating  operation,  262 
Incisions  for  removal  of  appendix,  421 
Kelly's  method,  289 
list   of:  Battle.    Edebohls,  Fowler. 
Jalaguier,  Lennander,  McBumey, 
Morris,   Sonnenburg.    14 
Indigestion,  appendicitis  mistaken  for,   182 
Infection,  blood -vascular,  iii 
by  contiguity,  246 
lymphatic,  116 
Influenza  and  appendicitis,  149,  150,  151 
Intestinal  obstruction,  causes  of,  185 
obstipation,  168 


Intussusception  of  appendix  in  children,  232, 

233.  234 
operation,  235 
mistaken  for  appendicitis.  186 

Jaundice  as  symptom,  165 

I   Kelly's  methods  in  operating,  289,  303-313 
I   Kidney,  floating,  in  appendicitis.  137,  138 
simulating  appendicitis,  189 
movable,  mistaken  for  appendicitis,  290 

Labor  and  appendicitis,  relations,  426,  430 
Laparotomy,  8 

first  successful  in  America,  1 1 
Leucocyte  count  as  aid  to  diagnosis,  262 

differentiation  between  typhoid  and 

appendicitis,  213 
in  typhoid  appendicitis,  202 
Leucocytes,  analysis  of  186  cases,  200 

in  appendicitis,  199 
Leucocytosis  in  lead  poisoning,  188 
LieberkQhn,  crypts  of,  30 

glands  of,  87 
Ligature  of  appendix,  7 

Liver,    acute    yellow    atrophy,    post-opera- 
tive, 386 
Lumen,  obliteration  of,  319 
Lung  complications,  post-operative,  377 
and    pleural    affections    as    symptoms, 
170 
Lymphangeitis,  66 

Masked  appendicitis,  cases  by  Treves,  177 
McBumey *s  incision,  284 
point,  pain  over,  157 

tenderness  over,  181 
Measles  and  appendicitis,  151 

mistaken  for  appendicitis,  198 
Meckel's  diverticulum,  36 

association   with   other  anomalies, 

41 
disease  of,  simulating  appendicitis, 

186 
inflammation  of,  187 
in  operations,  290 
Medico-legal   aspects  of  appendicitis,   com- 
plications. 487 
histor>^  480 
previous     morbid     condition, 

485-487 
trauma  in,  481-485 
Menstruation  and  apf)endicitis,  137,  141 
Mental  disturbance,  post -operative,  375 
Mesappendix,  20,  21 
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Mesappendix  in  acute  inflammation,  63,  65 

in  chronic  appendicitis,  69 
Mesentery,  affections  of,  188 
diseased  veins,  112 

lipoma   of,    mistaken   for   appendicitis, 
189 
Morris  incision,  288 

Murphy    button    in    tuberculous    appendix 
operation,  465 
use  of,  237 
Myoma  of  appendix,  437 

and  operation  for  appendicitis,  75 
Myomata,  uterine,  percentage  of  cases,  409 
Myxoma  in  appendix,  very  rare,  436 

Nomenclature,  peri-typhlitis,  245 

tuphlo-enteritis,  245 

typhlitis,  245 
Normal  appendix,  removal  of,  opinions  on, 
258 

Obstipation,  post-operative,  389 
Obstruction,  intestinal,  post-operative,  388 

390 
post -operative,  secondary  operation,  393 
CEdema,  angioneurotic,  mistaken  for  appen- 
dicitis, 196 
Omentum,  adhesions,  312 
Operations,  atypical,  304 
first,  6,  7 
interval,  268 
late,  268 
typical,  294 
Opsonic    index  in  carcinoma  of   appendix, 

448 
Osteomyelitis,  simulating  appendicitis,  196 
Ovarian  disease  in  childhood,  240 

Pancreatitis     and     appendicitis,     difference 
between,  194 

Parasites,  intestinal,  and  appendicitis,  145 
ascaris  lumbricoides,  146 
cause    of    ulcerative    appendicitis, 

145 
symptoms   mistaken   for   appendi- 
citis, 187 
Peri-appendicitis,  suppurative,  176 
Peritoneal  reaction,  varieties  of,  91 
Peritoneum,  affections  of,  188 

reflection  of,  21 
Peritonitis  after  measles,  simulating  appen- 
dicitis, 189 
bacteriaemia  in,  91 
cause  not  clear,  8 
and  constipation,  164 


Peritonitis,  diffuse,  muscle  spasm,  1 58 
diffuse  purulent,  350 

diagnosis,  354 

prognosis,  355 

treatment,  355 
focal,  description,  345 
following  appendicitis  in  children,  241, 

243 
general,  in  acute  appendicitis,  1 56 

and  high  temperature,  1 60 
gonorrhoeal,  distinguished  from  appen- 
dicitis, 189 
histological  examination,  96 
in   appendicitis,   facial   expression,    165 
localized,  92 

mistaken  for  appendicitis,  213 
micro-organisms,  47 
opsonins  in  exudate,  91 
post-operative,  367 
progressive,  176 
relation  to  appendicitis,  47 
septica,  fatality  of,  107 
source  of,  in  raecal  region,  89 
spreading,  causes,  107 
fatalities,  i  ro 
statistics,  106 
suppuration,  90 
Peroxide  of  hydrogen  in  dressings,  339 
Peyer's  patch,  typhoid  ulceration  in,  42 
Phlebitis  as  sequel  of  appendicitis,  1 1 1 
Physician  and  surgeon,  in  operative  cases, 

257 
Pierson,  G.  A.,  on  infantile  hernia,  239 
Piezometer,  use  of,  in  examination,  179 
Pleurisy,  post-operative,  376,  377 
Pleuritis  and  appendicitis,  155 
Pneumonia  and  appendicitis,  1 5 1 

in    childhood    simulating    appendicitis, 
229,  230,  231 
Polypi  in  appendix  rare,  434-436 
Post-operative  sequela?,  362,  366 
Practitioner,  general,  and  the  treatment  of 

appendicitis,  250 
Pregnancy  and  appendicitis,  diagnosis,  431 
operative  treatment,  432 
relations,  426-430 
extra-uterirse,  and  appendicitis,  426 
ruptured  tubal,  and  ap])endicitis,  416 
Prophylactic  appendectomy,  269 
Psoitis,  acute,  195 
Pulse  rate  as  symptom,  158,  159 
Pyaemia  as  symptom,  169 
Pyelitis,  post-operative,  372,  373 
Pylephlebitis  as  remote  complication.  169 
Pyonephrosis  simulating  appendicitis,  191 
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Pyophlebitis  as  sequel  of  appendicitis,  1 1 1 
Pyosalpinx,  ruptured,  mistaken  for  appen- 
dicitis, 41  5 

Rectal  examination  necessary,  181 
Retrocajcal  position  of  appendix,  statistics 

(Kelly),  314,  316 
Rheumatism  and  appendicitis,  149 
Risjidity  as  symptom,  157 
Roux  incision,  284 

Sarcoma  of  appendix  rare,  cases,  450,  451 

Scarlatina  and  appendicitis,  151 

Senile  appendicitis,  243 

Septicaemia  as  symptom,  169 

Se(]uelae,  post -operative,  362,  366 

Sex,  liability  of  boys  to  appendicitis,  223 

Sonnenburg's  incision,  282 

Spasm,  muscular,  as  symptom.  1 58 

Steatoma  of  ovary  in  children,  240 

Suppuration  of  wound,  post -operative,  370 

Symptomatology  of  appendicitis,  1 53 

Temperature  as  symptom,  159,  160,  161 
Thoracic    affections    mistaken    for    appen- 
dicitis, 196,  197 
Thrombo-arteritis,  67 
Thrombo-phlebitis,  67 

and  lung  embolism,  116 
Thrombosis,   peripheral    veins,   post-opera- 
tive, 1 15 
as  sequel  of  appendicitis,  in,  112 
Toxaemia  and  jaundice,  165 
Trauma  in  appendicitis,  481-489 

cases,  analysis  of,  483 
as  cause  of  appendicitis,  224 
Tuberculosis  of  appendix,  118 

caseous  or  ulcerative,  119 
histological  examination,  119 
opinions  on,  124,  125 
caecal,  mortality,  469 
hyperplavStic,  121,  462 

cases,  by  Finney,  121 
macroscopic  examiination,  123 
microscopic  examination,  122 
ileocaecal,  operation,  469,  470 
intestinal,  history,  452 
of  pelvic  organs,  407 
ulcerative,  of  bowel.  454 
Tumor,  distinguishing,  in  appendicitis,  162, 
163 
operation  indicated,  261 
renal,  simulating  appendicitis,  192 
Tumors  in  appendix,  classified,  434 


Tumors,  ileocaecal,  distinguished  from  malig- 
nant, 185 
surgical  treatment,  460 
malignant,  3  cases,  450 
mistaken  for  appendicitis,  184 
operative  treatment,  459 
of  uterus  and  ovaries  in  appendicitis. 

407 
uterine  and  ovarian,  in  operation,  425 
Typhlitis,  definition  of,  245,  246 
report  on  600  cases,  247 
stercoral  perforative,  89 
a  rare  affection,  183 
ulcerative,  90 
Typhoid  and  appendicitis,  130 
in  childhood,  229 
etiology,  208 
operation,  early,  216 
perforation  of  appendix,  207 
appendicitis  following,  211 
mistaken  for,  184 
suspected,  treatment,  216 
Typhoid  appendicitis,  foreign  body  in,  209 
lesions  and  secondary  infections,  131 
with  secondary  invasion  of  other 
bacteria,  132 
ulceration  of  appendix,  132 

Ulcer,    annular,    in   tuberculosis   of   appen- 
dix, 119 
Ulcers,  gastro-intestinal,  perforation  of,  183 

in  typhoid  appendicitis,  210 
Urine,  changes  in,  182 
in  convalescence,  366 
retention  of,  in  appendicitis,  1 70 

in  pelvic  appendical  abscess,  340 

Vaginal  examination  necessary,  181 
Varioloid  and  appendicitis,  151 
Vesical  and  renal  complications,  170,  171 
Viscera,  transposition  of,  175 
Vitelline  duct,  36 

Vomiting,  recurrent,  in  children,  237 
symptomatic,  163,  167 

Widal  reaction  in  typhoid  appendicitis,  212 
Worms,  intestinal,  2,  104 
lumbricoid,  2 

in  appendix,  206 
pin-worms  in  appendix,  240 

in  infantile  appendicitis,  223,  224 

X-ray  in  vesical  fistula,  386 

Zaaijer's  analysis  of  carcinoma  cases,  444 
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